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Use one of our systems analysts.
(All or any part of him.)

If you want paperwork systems help,
Standard Register is a good place to go.
We'll let you use our experts. And what's more,
we'll let you call the shots on how you use them.
For instance, you can use one of our men to supplement your own staff. Or you
can call him in on a special job. Or you can simply ask him for his advice.
No matter how you use him, a Standard Register systems
man brings two important assets to every problem he tackles.
First, his experience with all kinds of forms,
systems, and equipment. Second, honest objectivity that results in
honest advice. No prejudices. No axes
grind.
To get this kind of help, call our local representative.
Or write us at Dayton, Ohio 45401.
The great thing about this offer? You pull the strings.
MACHINE MATED“FORMS BY STANDARD REGISTER

https://egrove.olemiss.edu/mgmtservices/vol3/iss3/11
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L CORPORATION
DIFFERENTIAL COST ANALYSIS
NEW PRODUCT X

YEAR ENDING 12/31/-

LETTERS

Sales

400,000 units @ $.80

Differential costs
Direct material
Direct labor
Variable manufacturing

overhead*

$320,000

400,000 units @ $.20

$80,000

400,000 units @

.17

68,000

400,000 units @

.10

40,000

400,000 units @

.05

20,000

Variable selling and general

and administrative
expenses*

We feel the following letter, sent
to Mr. Arthur Ottenstein, author
“Differential Cost Analysis,” which
appeared in our last issue, will
prove of interest to all readers con
sidering the adoption
direct
costing.
The Editors

Dear Mr. Ottenstein:
The article written by you ap
pearing in March-April, 1966, Man
agement Services magazine is a
very interesting article concerning
a complicated yet very important
aspect of accounting and financial
analysis work. Congratulations on
a
article.
After reading the article, I am
prompted to make two observa
tions. One is that your explanations
include some excellent reasons for
direct costing. In our company di
rect costing has been used for many
years. One of its important features
is that cost elements are dealt with
according to the manner in which
they behave, that is fixed or vari
able, and much of the information
which has to be obtained by means
of a special study of the nature
described in your article is avail
able from the regular routine re
ports and analyses of variances.
Furthermore, we don’t have the
problem of dealing with overunderabsorbed fixed overheads. An
other advantage is that we do
not have the occasion to try to ex
plain to nonaccountants why profits
are down when sales are up.
Under a direct costing plan,
May-June 1966

Published by eGrove, 1966

208,000
$112,000

Fixed manufacturing overhead
Indirect labor
Depreciation

$15,000

4,000
1,000

Taxes and insurance

$20,000

Fixed selling and general and

administration expenses
Selling salaries
Advertising and promotion

$22,000
20,000

4,000
2,000

Administrative salaries
Interest expense

$48,000

68,000

Net contribution to fixed costs
$ 44,000

(before income taxes)

*For purposes of the illustration the same rates for variable manufacturing overhead
and administrative expenses were used for the new

and variable selling and genera

product X as were previously determined for the company's regular operations.
However, for any substantial change in productivity such rates may vary, depending
upon the nature of the items in eluded in these categories. It is, therefore, incumbent
upon management to

restudy

the various accounts and

determine any applicable

rate change.

Mr. Ottenstein also pointed out that the indentation of "Fixed manufacturing
overhead" and "Fixed selling and general and administration expenses" in Ex
hibit 3, page 61, in his article was incorrect. The report should have appeared
as it does above.

product cost cards or sheets need
only go through and include those
costs which are variable. Thus we
avoid the great amount of clerical
effort in revising product cost when
the level of activity or the rate of
fixed overhead expenses changes.
We have been using direct cost
for many years, and are completely
sold on it. Should you be consider
ing its adoption, we would recom
mend that you give it serious con
sideration because we think you
will find great value in it.
The other observation is to sug
gest caution when incremental in
come is the justification to make
a capital investment and expand

the organization. The test of “Is It
a Good Business to Be In?” should
be applied, and a thorough exami
nation of all alternates should be
pursued. It does not seem very
sound
take on a new product
line which cannot pay its share of
existing fixed expense and have a
reasonable return on investment
left over.
We find Management Services
an excellent periodical.
article
is a good example of why we like it.

A. Davis
Assistant Controller
Pittsburgh Plate Glass Company
Pittsburgh, Pa.
1
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David F. Linowes • The Top Executive’s New Look
Quantitative measures — other than profit — for assess
ing the effectiveness with which top corporate exec
utives carry out their responsibilities do not yet
Nevertheless, the responsibilities themselves do exist

p. 15

and should be spelled out. This article proposes a set
of general duty guidelines for the job of chief execu
tive — for his use in planning his activities and for
the board’s use in reviewing his performance.

Arthur M. Kramer and Lewis M. Weinstein • How Computers
Can Help the Retail Merchandiser
The computer, a highly efficient clerical worker, can
relieve the retail merchandiser of much routine work
in placing orders, maintaining unit control and retail
inventory records, and determining reorder quantities.
As a by-product of performing these functions, the

T. G. Christoph

•

•

equipment can also supply the retailer with valuable
information for making decisions on promotions, markdowns, and the like during the selling season — and
for planning for future seasons. This latter service, the
authors feel, is by far the more significant.

Organization of Systems Work: Review and Preview

The systems function is a comparatively young one
in most companies. Yet already its organization has
undergone at least one drastic change, thanks to elec
tronic data processing, and developments in computer

Chester Knutila

p. 26

p. 32

technology seem likely to produce another. This au
thor reviews the past trend from decentralization to
centralization and forecasts a partial reversal of it —
to a hybrid systems organization.

A Tool for Evaluating Performance of R&D Engineers

The defense industries have come up with an abun
dance of sophisticated new techniques for controlling
research and development progress. Yet putting the

p. 36

right man in charge of a project is still a key factor in
its success. This author offers a rating form for use in
selection and evaluation of project engineers.

A publication of the American Institute of Certified Public Accountants. Opinions expressed in Management
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Wayne S. Boutell • Problem-Oriented Languages: FORTRAN vs. COBOL
Problem-oriented computer programing languages,
which enable a programer to write machine instruc
tions in a sort of English rather than in code numbers,
are much easier to work with than machine-oriented

Harvey N. Rose

•

languages. For this reason, even though their use re
duces the computer’s efficiency somewhat, their popu
larity is likely to grow. This article compares two of
the most common of these languages.

Reference Guide for Routine Formulas

Many a time a consultant cannot remember a formula
that’s simple in nature and should be as familiar to
him
his own name. Here’s a ready solution to that

Adolph F. Moravec •

p. 41

p. 49

embarrassing problem — for those who file it away in
an accessible spot — a compilation of a dozen basic
business equations.

Using Simulation to Design a Management Information System, p. 50

An information system for a company is a delicate and
complicated entity. How does one ensure that a pro
posed new system will work with a minimum of disrup

tion? The author suggests construction of a model of
the system, and he outlines in detail the construction
and testing of such a model of a hypothetical system.

DEPARTMENTS

People, events, techniques

p.

What people are writing about

p. 59
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gren, University of Chicago; Donald W. Jennings, Touche, Ross,
Bailey & Smart, Detroit; Irving Kellogg, Kellogg & Andelson,
Los Angeles,
Calif.; Gordon L. Murray,
Broucek,
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Twenty-five years ago on May 1, 1941, the U. S.
Treasury issued the first Series E Savings Bond to
Franklin D. Roosevelt.
That purchase, in the words of Lyndon B. Johnson,
“set into motion the greatest thrift program the
world has ever known.”

Americans still own almost $50 billion in Savings
Bonds... $50 billion worth of personal security...
security from want. .. from fear . . . from loss of
independence.

$50 billion worth of security from loss of freedom

in today’s troubled world.

Since that day in 1941, Americans have bought more
than $150,000,000,000 worth of Series E and H

Join the greatest thrift program in the world. For
your future and your family's future. And your

Savings Bonds.

country’s future.

From these savings have come new homes, college
educations, dream vacations, paid-up hospital bills,
more satisfying retirements.

Buy U. S. Savings Bonds
The U. S. Government does not pay for this advertisement. It is presented as a public
service in cooperation with the Treasury Department and The Advertising Council.
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people, events, techniques

Western Union Demonstrates First Two Steps in Expansion Program

Designed to Make It the Largest Information Utility’ in the World

Western Union, the first nation
wide communications company,
which recently announced its plans
to expand into the first nationwide
“information utility,” demonstrated
recently two steps it has already
taken toward this goal.
The first press showing was of
its new Information Services Com
puter Center, now operating in its
New York headquarters and cur
rently serving 3000 Western Union
customers in nine Eastern cities.
Users are connected to the com
puter by a Telex network, a direct
dial teleprinter exchange system
that permits any Telex user to
reach any other Telex user much
as one telephone can be dialed
from another phone.
Two innovations are made pos
sible by the new Computer Center.
The computer in New
will
accept a single message going to
several different points (a new
price list, for example) and a list of
addresses to which it should go
from the sending Telex machine
and will take over the entire job
from there. Previously the sending
Telex had to repeat the message for
each address.
Also, users of Telex will, for the
first time, be able to send messages

May-June, 1966
Published by eGrove, 1966





directly to the users of American
Telephone and Telegraph’s tele
typewriter exchange service, TWX.
Although the service is now avail
able only in the East (for transmis
sion — receivers in Canada and
Mexico as well as the continental
United States can get messages),
additional computer centers are
scheduled to open in Chicago and
San Francisco before the end of
the year. Branch centers in Atlanta
and Dallas will be opened in 1967,
while other key cities will be add
ed to the network later.
Upon completion of the sending
network, Western Union says, it
will have the “largest information
system in the world.”

Information utility
Besides the automatic message
repetition made possible by the
computers, and their ability to
transmit messages automatically as
soon as the receiving Telex is
clear (previously Telex users had
to keep trying to transmit until the
receiver’s line was clear), a further
use of the computer centers is en
visaged for the near future. They
are planned to serve
a pure in
formation utility, accepting and

storing basic data, which would
then be available on Telex request
to any authorized subscriber.
For example, as a hypothetical
case, an abstracting service could
furnish Western Union with ab
stracts dealing with its specialty.
Any subscriber to the service who
had a Telex machine available
could query his nearest Western
Union Computer Center and re
ceive abstracts dealing with the
subject in which he is interested on
his own equipment.
The carrier noted that no con
tracts have been completed as yet
for this service, but said it believed
one would be signed very soon.
Thus, Western Union said, while
retaining its traditional role as a
common carrier of information, it
would add to this capacity a new
role as a storehouse of information
which can be called out on request.

Systems laboratory
second major phase of the
Western Union plan to expand its
services was unveiled last month
at its Information System Comput
er Laboratory at Fair Lawn, New
Jersey.
The laboratory serves as the de5
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Production and
Distribution
Cycle

Proposed Information Distribution Cycle

Magnetic Tape Device

Cathode Ray Tube

Ultimate

(or other
print-out
equipment)

Schematic likens Western Union's proposed information system to
distribution of goods from manufacturer to ultimate customer.

velopment base for the research
and design of Public Information
Services Computer Centers for
Western Union. Such centers, like
the one now operating in New
York, will eventually provide message/data communications and in
formation services to customers
through a network of companyowned and operated computers.
But the Fair Lawn laboratory is
also dedicated to the evaluation
and testing of various makes and
models of computers for use in
leased communications-based infor
mations systems for individual cus
tomers in government and industry.
As a part of Western Union’s
Management Information Systems
Division, the Fair Lawn staff will
provide users with total manage
ment information systems planning
— from systems analysis and equip
ment selection to complete soft
ware planning and implementation.
The laboratory is equipped to
provide “live” tests on computer
systems being evaluated for a pros
pective customer. The selected
computer is linked with various
peripheral equipment and com
munications circuits — all set up
within the laboratory. So-called
“real time diagnostic programs” de

veloped by the staff are individu
ally run through on the computer,
thoroughly tested, debugged, and
readied for operation.
This on-site testing of actual
computer performance ensures the
system’s being fully functional be
fore it is ever “cut over,” or trans
ferred, to the customer.
The staff will also prepare train
ing manuals, prescribe operation
routines, train customer personnel
in systems operation, supply op
erating personnel when desired,
and provide maintenance of the
system — either through its own
technicians or outside vendors.

Nine systems being tested
At present, nine computer sys
tems are being tested and pro
gramed at the Fair Lawn lab — five
Univac 418’s, two Control Data
Corporation
’s, one Honeywell
H-200, and one Scientific Data
tems 930.
Programing is now under way
for the Blue Cross Association,
Company, the U.S. Department of
Defense, and NASA (National
Aeronautics and Space Administra
tion).
major project recently
completed by the lab — a nation

6
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wide electronic computer-based
communications system — is now in
operation at Dun & Bradstreet in
New York City (see news story,
M/S, Mar.-Apr. ’66, p. 12).
The next system which will be
completed by the laboratory is the
one now being tested for Blue
Cross, scheduled for delivery in
June of this year. Among its other
operations, the system has been
programed to handle all Medicare
communications.
Central to the system is a Univac
418 computer, which will be linked
via 64 circuits to teletype stations
located at Blue Cross headquarters
throughout the nation. Up to 15
teletype stations can operate over
any one circuit.
An important feature in the Uni
vac system is its “intercept” func
tion. Should a station be busy or
for any reason unable to receive
communications, the computer will
store all messages, noting the exact
time each is received or called in
to the computer, and later send
them through to the customer when
the receiving station is free.
Primary emphasis at the Fair
Lawn lab is, and will continue to
be, on message switching applica
tions and storage. The reason, ac

Management Services
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cording to a Western Union spokes
man: Western Union believes that
within the next ten years all com
puter systems will be on line — hav
ing communications links of some
kind.
Midwest time sharing

Plans for another computer util
ity service — the first to serve the
midwest — were announced recent
ly by COM-SHARE, INC., in Ann
Arbor, Michigan.
The COM-SHARE service, which
will be equipped to provide both
business and scientific data proc
essing services on a time sharing
basis, is scheduled to begin operat
ing this summer.
Subscribers within an area
bounded by Chicago, Buffalo, Cin
cinnati, and Toronto will be direct
ly connected via telephone or tele
graph lines to a Scientific Data
Systems 940 computer, located in
Ann Arbor. Subscribers calling the
computer will enter and receive in
formation over on-line terminals
that have been installed on their
own premises.
The SDS 940 will be able to
process jobs for as many as 32
users simultaneously without de
laying the system’s response time
to any single subscriber.
Three algebraic languages —
FORTRAN, ALGOL, and CAL will be available to subscribers, as
well
a number of specialized
research-oriented languages, in
cluding LISP, QED, and SNOBOL.
Over 25 customers in the south
new have already
ern Michigan area
subscribed to COM-SHARE. The
initial SDS 940 installation will be
capable of handling up to 350 sub
scribers, and more computers will
be added to the service as demand
increases.
COM-SHARE will also be capa
ble of linking its computer, via
long distance lines, to another SDS
940 operated by a computer utility
service, Tymshare Associates, in
Palo Alto, California — in case
either computer service should
need extra data processing capacity
before additional computers are
added at its own location.
May-June,
1966 1966
Published
by eGrove,

This afternoon, have your
clients make just one entry
for statement, ledger,
journal and receipt
simultaneously.

And come in late
tomorrow morning.
It’s easy with McBee’s
low-cost
General Records Poster. In fact, it’s
as close as you can come to “auto
mated” pen and paper bookkeeping.
And it can save your client up to
75% of the clerical time he now
spends on his accounts receivable.
While providing you with more sys
temized records to work with.
And it’s equally as time-saving
with Accounts Payable, where they
get complete budget, cash and ac
count control with simultaneous
posting.

Or payrolls, where they get pay
roll check, journal, and individual
earnings record with simultaneous
posting.
All posted on the proper lines.
Automatically. With just one entry.
At the rate of just one-a-minute!
The McBee low-cost General Rec
ords Poster. Start your clients on it
this afternoon.
And you’ll both be able to sleep an
extra half hour tomorrow.
(For details, fill in this coupon and
return it to us.)

McBee Systems, Dept.

89EX

Division of Litton Industries
Practical Methods Library, Athens, Ohio.
Gentlemen:
Please send me full details on the General Records Poster
and the address of my local McBee office.

Name

Title_

Street
City

State

McBEE
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All information is indexed by
of trends in the basic functions
multiple
terms which describe the
which make up all information
parts, materials, and subsystems
Storage, Retrieval Sold by storage and retrieval systems.
available.
The 249-page book, “Information
Department of Commerce Storage and Retrieval, A State-ofAccording to Information Han
dling Services, all data on a given
the-Art Report,” Stock Number ADInformation storage and retrieval
product can be located in less than
630 039, is priced at $6.00 and can
problems and solutions are outlined
one-half
minute, and a review
only be ordered from the Clearing
in a new “state-of-the-art” report
all
suppliers
’ data on any one item,
house at the Springfield, Virginia,
prepared for the government by
and
printing
of copies of the data
address.
the Auerbach Corporation, Phila
sheets from the microfilm record,
delphia, and available through
can be made in about 5½ minutes.
Clearinghouse, U.S. Department of
This compares, IHS says, with
Microfilmed Data Files
Commerce, Springfield, Va.
about a one-hour search using con
The report reviews information
On International Suppliers’ ventional catalog references, if the
storage and retrieval from several
catalogs are available in the buy
viewpoints: as a problem in personProducts Are Offered
ing office.
to-person communications; in terms
Subscribers to the service re
of basic concepts and techniques;
A new international microfilm in
ceive microfilm records on cart
and through a listing of various in
dustrial communications network
ridges for each of the products in
formation products and services
was born late last month with
which they are interested, the use
that have been developed to aid
the formation of a worldwide in
of a semi-automatic reader-printer,
the process of communication be
formation handling service by In
and a film cartridge console.
tween the originators and users of
formation Handling Services, Inc.,
information. The various informa
of Englewood, Colorado, and Inter
Data updated periodically
tion systems functions — origina
national Publishing Corporation, of
tion, acquisition, announcement, in
London.
An updating service replaces ev
dex operation, document manage
The network will service indus
ery cartridge every four months
ment correlation, end use, and oth
trial suppliers and buyers in the
with a new cartridge carrying
ers — through which all informa
United States, Canada, the United
more recent information. Individual
tion storage and retrieval systems
Kingdom, Europe, Japan and other
changes affecting individual manu
can be assembled are also de
countries in the Middle and Far
facturer’s products are updated
scribed.
East and the South Pacific.
more frequently.
The service offered, available in
Cost of the service to the user
the
United
States
for
the
last
seven
depends
on the number of prod
Specific applications covered
years from the Colorado company,
ucts he wants information on and
Specific IS&R applications are
consists of a Visual Search Micro
the number of microfilm files that
described in another section. Cov
film File and Index supplied to
must be installed. IHS reports that
ered are: the NASA Scientific and
industrial buyers and users of com
average cost to their customers runs
Technical Information Facility, the
plicated manufactured parts or sub
about $400 a month.
General Electric Missile and Space
systems. The buyer receives micro
Suppliers also bear part of the
Division Technical Library, the
film cartridges of all suppliers’ data
cost, but those reluctant to pay for
Army Chemical Information and
available on any industrial part he
the service have their product spec
Data System concept, The Engi
may need, broken down in the
ifications carried for eight months
neering Data Management Depart
index by both manufacturer’s name
free. If, at the end of that time,
ment of the Naval Air Technical
and part number. Whenever his
they are still not convinced that the
Services Facility, and a number of
design engineers require a com
service is worth the fee, they are
examples of real estate title search
ponent part calling for certain
carried in the manufacturers’ index
ing systems.
specifications for a product, a quick
anyway, although their detailed
A further section investigates the
review of the microfilm cartridge
descriptive data sheets are not mi
economics of information center
crofilmed.
for that part will reveal all known
operations for two major Federal
manufacturers and the exact speci
Under the new international or
centers, while another covers the
fications of their products. If no
ganization, Information Handling
hardware implications of the vari
manufacturer makes a product ex
(U.K.) Ltd. and Information Han
ous systems described. Conclud
actly meeting specifications, a re
dling (Europe) Ltd., in conjunc
ing sections describe computer
view of the manufacturers’ index
tion with IHS, are building micro
software programs available for
will indicate the capacities of each
film catalog files in the United
IS&R functions and offer a sum
so that the best possible choice of
Kingdom, Germany, France, Italy,
mary technical evaluation of the
a supplier who can make exactly
Belgium, Scandinavia, Australia and
state of the art and a prediction
the right part can be made quickly.
New Zealand and several Mid

Federal Reports on Data

8
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counterpart, Nippon VSMF, is pro
ducing a microfilm catalog file for
Japan, Korea, and Formosa. Cata
log information will be exchanged
between each participating master
file, so that American manufac
turers, for instance, will soon be
able to include most of the Free
World’s suppliers in reviewing their
need for components.
The American company now can
provide five complete visual search
microfilm files. These are:
The VSMF Defense/Aerospace
Data Center provides specifications,
drawings, and test reports on parts,
materials, services, and equipment.
It is used by engineers who must
specify parts and services for air
craft, missiles, space craft, and de
fense weapons systems.
The VSMF Commercial/Indus
trial Data Center is a microfilm file
for the consumer industrial prod
ucts industry used by specifying
engineers.
The VSMF Plant Engineering
Data Center is for use by plant
engineers involved in the design
and maintenance of plants process
ing chemicals, petroleum, food, pa
per, drugs, and metals.
The VSMF Vendor Selector is a
special file for purchasing agents,
buyers, and vendor evaluation de
Using Visual Search Microfilm Files is
Purchaser first looks up in index
partments. It features 5-page list
companies making type of part he needs (top); then reviews companies' data
ings which cover capabilities, fa
sheets in viewer (lower left); then makes copies of pertinent data from com
cilities, and qualifications data on
panies most likely to be able to meet his need (lower right).
the major vendors to all types of
simple:
industry. Data from competing ven
dors are arranged for side-by-side
Two Cement Companies Announce Successful Use
comparison.
VSMF Military Standards and
Of Digital Computer for Kiln
Control
Specifications are used by firms in
The Dundee Cement Company,
The most critical factor in the
the defense industry and are often
Dundee, Mich., has announced the
process of manufacturing cement,
leased as companion files to the
installation of a digital process con
according to Werner Ostberg, Dun
Defense/Aerospace Data Center
trol computer system to control a
dee vice president-operations, is
and the Military Standards file.
temperature control. Even slight
delicate phase of cement manufac
Additional industrial files are
fluctuations in temperature caused
turing.
now being prepared.
by the alternate heating and cool
The new “closed loop” (fully
All suppliers’ data in this coun
ing of a kiln zone can seriously
automatic) system involves the ap
try are classified, indexed, and mi
damage the walls of the kiln —
plication of an IBM 1710 computer
crofilmed at IHS headquarters in
which means the kiln must be
to the control of the company’s
Denver. The same classification and
closed down for repairs.
giant rotary kiln. Key feature of
index system will be used in every
the system is its ability to maintain
Since a kiln is operated 24 hours
VSMF file throughout the world,
constant temperatures at preset lev
a day, he said, it is economically es
so that a page classified for the file
throughout Dundee’s 16-foot
sential to reduce downtime to a
in Germany will be equally useful
wide, 460-foot-long
minimum.
in every other country.
9
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Temperatures can fluctuate up to
The statistical study from which
James H. Binger, Honeywell board
50 degrees in the various kiln zones
chairman, pointed out that sale and
the figures were drawn was pre
under manual operation, said Mr.
pared for AFIPS by C-E-I-R, Inc.,
leaseback of computers is similar
Ostberg, and manual adjustments
independent consulting firm.
to a cash sale,
opposed to leas
simply cannot be made quickly
Other statistics revealed by the
ing, which defers income.
enough to prevent damage to the
He said the new financing means
survey:
kiln.
The speed of computers has in
will be used “to the extent neces
The new computer, which is sen
sary to support EDP operations in
creased by about 900 times in the
sitive to even a fractional degree
interval between 1950 and 1965.
1966 without further funded debt
of temperature change, reacts in
A program taking one hour on a
or equity financing.”
stantly to adjust temperatures to
1950 computer would take 3 to 4
“From the standpoint of financ
predetermined standards. Approxi
seconds on a high-speed computer
ing our growth, a higher per
mately 70 instruments located
centage of cash sales than is now
today.
along the kiln wall enable the com
Nongovernment use of computers
being realized would be desirable,
puter to evaluate what adjustments
and a nearly equivalent effect can
in the United States has increased
must be made, if any, for each of
be achieved by this financing
from 21 per cent of all computer
the kiln actuators — fans, valves,
means,” Binger said.
installations in 1950 to 84 per cent
dampers, etc. A unique feature of
The sales and leaseback financ
of all installations in 1965.
the new control system is that the
The data processor market abroad
ing will have no effect on cus
computer “considers” all variables
now represents about a $3-billion
tomers, according to Binger, since
and conditions throughout the en
investment. This is expected to rise
there will be no change in Honey
tire kiln before making any ad
well’s contractual relationship with
to more than $8 billion by 1975.
justment.
customers, and service provisions
Most computers sold are still in
At present the 1710 computer
the
small-to-medium range. How
will be the same as they have been
controls eight major actuators in
ever,
there were
large-scale
in the past.
the process. The computer may
machines
selling
for
$750,000
or
The new financing arrangement
later control six other peripheral
is made possible by Honeywell’s
more in operation at the end of
variables, Mr. Ostberg said, but
new extended lease terms for
1965.
these will not be directly related
equipment, inaugurated last No
to kiln temperature control.
vember. (See news stories, p. 11,
Immediately following in Dun
M/S, Jan.-Feb., ’66, and p. 12,
dee’s wake, the Northwestern States
M/S, Mar.-April, ’66.) Under the
Xerox Introduces First
Portland Cement Co., Mason City,
new arrangement, a large number
Iowa, also announced that it has
Small Facsimile Unit to
of present leases have been ex
successfully employed an IBM 1710
tended to five years.
Transmit Via Phone Lines
computer to achieve “closed loop”
There is little difficulty in selling
kiln control.
computers covered by five-year
Xerox Corporation last month in
Automatic precision control of
leases to financing organizations,
troduced the first portable fac
kiln operations, a major goal of all
Binger noted.
simile device that can transmit or
cement producers, has, according
receive exact copies of any docu
to a Northwestern States spokes
ment over standard telephone lines.
man, enabled that company to
U.S. Computers Now
It is similar in nature to the Long
eliminate more than 75 per cent of
Distance
Communication system
the irregularities usually common
Use Valued at Nearly Eight
(LDX) put in operation last year
in cement manufacturing.
within its own company facilities
Billion Dollars by AFIPS
by Xerox (see news story, p. 10,
The total value of the 30,000
M/S, July-Aug., ’65) except that
Honeywell Announces It
computers installed in the United
the new commercially available
States by the end of 1965 amounted
system operates at slower speed
Will Use Sale-Leaseback
to more than $7.8 billion. This
over conventional phone lines.
figure should rise to more than $18
LDX requires TELPAK facilities.
Plan for Cash Benefits
billion by 1970 with 60,000 com
The new facsimile unit was de
Honeywell, Inc. has announced
puters installed and will approach
veloped and is being manufactured
it will sell electronic data proces
billion by 1975, when it’s ex
by the Magnavox Company, but is
sors under five-year lease arrange
pected 85,000 computers will be
being marketed, installed and ser
ments to finance companies, which
operation.
viced by Xerox.
will then collect the rental on the
Source for these figures is the
The new commercial device, the
machines.
American Federation of Informa
Xerox Magnafax Telecopier, was
In making the announcement,
tion Processing Societies (AFIPS).
introduced simultaneously in New
10
https://egrove.olemiss.edu/mgmtservices/vol3/iss3/11

Management Services
12

: Management Services, Vol. 3, No. 3, May-June 1966 [whole issue]

Send

Mirror

Lamp

Telephone

Photo Cell

Prism

Xerox Magnafax Telecopier can both send and receive facsimiles.

York and Los Angeles, with a press
demonstration of exchange of both
printed and pictorial material be
tween East and West Coasts.
As with all other Xerox-market
ed equipment, the new units will
be leased to users. Monthly charges
will be $35 in addition to a min
imum meter charge of $15 a month.
Telephone toll charges are addi
tional. The minimum covers 600
minutes of transmission a month.
Length of the document being
transmitted determines the amount
of transmission time required. A
full-text ½- by 11-inch document
takes six minutes for transmission.
The device, according to Xerox,
does not have to be plugged into a
phone line. Rather it can be con
nected to any ordinary 110-volt
circuit. It couples through its own
acoustic coupler or a data set into
regular telephone circuits.
May-June, 1966
Published by eGrove, 1966

Basically, in operation, the unit
works like this:
The sender inserts the document
to be transmitted in his device and
notifies the designated receiver
that he is ready to send. The re
cipient puts a Telecopy set, de
scribed by Xerox as an “improved”
carbon paper set, in his unit and
places his telephone receiver in a
cradle, or Telecoupler, attached to
the receiving unit. The sender
places his telephone handset in his
unit’s cradle, presses a button, and
transmission begins.
Xerox visualizes the new de
vice as of major importance to
concerns where exact, photographic
reproduction of original documents
is important. Possible users the
company lists are:
Advertising and public relations
agencies, which could send exact
duplicates of copy and layouts

from branch offices to headquarters
or to a client. The same copy, with
corrections, could then be retrans
mitted back to the sending point
within a matter of minutes.
Aerospace Industries. Within a
company or between a company
and its vendors, precise transmis
sion of written instructions or sche
matics is now possible on an almost
instantaneous basis, Xerox points
out.
Airlines. A great deal of essential
operating information is graphic
in nature, such as hourly weather
maps, weight and balance dia
grams, maintenance and parts dia
grams. Transmission of such infor
mation could be speeded im
mensely through use of the Tele
copier, Xerox emphasizes.
Banks could ensure that original
records would never have to leave
the file control area, through use
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salary range for the top financial
facsimile devices. A customer’s sig
Forty-three per cent of the com
officer, for example, varied from
nature card and verified balance
panies studied reported making ad
between $12,600 and $18,800 in
could be quickly checked, even
ditional compensation payments
consumer products companies with
from distant points.
based on some kind of bonus, in
less than $10 million annual sales
Law Firms could use Telecopiers
centive, or profit sharing program.
to
between
$44,000
and
$66,000
for
to transmit documentary evidence
For
those executives who received

petroleum companies with annual
in time for a trial, to expedite con
bonuses, the bonuses averaged 34.4
sales of between $100 million and
tract ratification by a person in
per cent of the base salary. Bonuses
$300 million.
another state, and for rapid trans
were higher (as a percentage of
Generally, however, in the top
salary) in industries whose profit
mission of exact copies of legal
ranks there was a fairly consistent
margins are traditionally narrow
documents for any purpose.
relationship between the salary of
than in industries with normally
a company’s chief executive and
high profit margins. Retail and con
the salaries of his senior financial
struction companies, for example,
executives. The top financial officer
paid bonuses ranging from 36.7
Pay of Accounting and
usually earned between 53 per cent
per cent to 43.4 per cent of salary;
and
60
per
cent
of
the
chief
’
s
pay;
bonuses in the transportation and
Finance Executives Rising
the treasurer, between 30 per cent
petroleum companies ranged from
Sharply, Survey Shows
and 41 per cent; the controller, be
17.9 per cent to 21.2 per cent of
tween 31 per cent and 36 per cent;
the executive’s base salary.
Compensation of financial and
and the corporate secretary, be
accounting executives has been in
tween 31 per cent and 40 per cent.
creasing rapidly in recent years. In
Burroughs Introduces Two
fact, the CPA firm of Arthur Young
Middle
management
& Company reports, pay increases
New Series in Its 500
in this field have, on the average,
The highest paid of the middle
come faster than in other manage
management jobs was that of top
Line of Data Processors
ment functions.
corporate economist, with an av
The Burroughs Corporation has
Arthur Young & Company re
erage annual salary of $21,300. Top
cently completed a survey of finan
announced the addition of two new
operations research executives av
cial and accounting management
series of computers to the Bur
eraged $18,100; top financial anal
roughs 500 family. The manufac
pay in 300 large and small client
ysis executives, $17,800.
turer anticipates that the new sys
companies in various industries.
Big companies paid their top
tems, the
and B3500, will
During 1964 the average base
data processing executives an av
salary for senior and middle man
become formidable rivals to the
erage of $18,000 a year; top in
IBM 360 systems in the low- to
agement financial and accounting
ternal audit executives, $15,700;
medium-priced computer market.
positions in these companies in
top budget executives, $16,100; top
creased by 6.3 per cent.
The new systems were intro
systems and procedures executives,
The companies surveyed reported
duced simultaneously at Burroughs
$15,900; top tax executives, $18,300;
an average salary increase of 6.8
branches throughout the U.S. and
top credit and collection execu
per cent for their top financial
in overseas offices on every conti
tives, $14,000; and top cashiering
officers, 4.9 per cent for their treas
nent.
executives, $16,900.
urers, 4 per cent for their corporate
The
and
are mod
The average pay of top general
secretaries, and 2.5 per cent for
eled after the larger, more expen
accounting executives ranged from
sive Burroughs 5500 multiprocess
their controllers.
$9,600 in companies with less than
Some executives in middle man
ing system. Like their predecessor,
$10 million annual sales to $16,400
agement did even better. Salaries
the new systems are designed to
in companies with $100 million to
for top data processing executives
handle a number of unrelated prob
$300 million annual sales. For top
increased 12.9 per cent over the
lems simultaneously — from finan
cost accounting executives annual
preceding year. Pay of top cor
cial to scientific data processing —
salaries ranged from $9,400 in com
on an on line - real time, time-shar
porate economists went up 11.2 per
panies in the smallest size category
ing basis.
cent; of top tax executives, 9.7 per
to $15,300 in companies in the
cent; of top general accounting
largest size category.
A significant feature of the new
executives, 7.3 per cent; and of top
The figures collected by Arthur
system, according to a Burroughs
credit and collection executives,
Young were for base salaries only.
spokesman, is the fact that hard
Most of the companies in the sur
7 per cent.
ware and software were developed
vey also provided their executives
The specific salaries paid for each
in parallel so as to completely com
with such fringe benefits medical
job varied, of course, with com
plement each other and ensure
insurance, life insurance, and pen
pany size and, in the case of senior
maximum performance of the en
sions.
executives, with the industry. The
tire system. Thus users of the new
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systems will have software pack
ages available to them as soon as
their systems are delivered.
The immediate availability of
software packages will give the
Burroughs systems quite an advan
tage over the IBM 360 system,
Burroughs says, as IBM is still
struggling to perfect software pro
grams for IBM 360 users.
In response to a query from
Management Services about a lag
in software development, IBM re
plied:
“The majority of IBM System/
360 users already have more pro
graming support available to them
than they had for their earlier sys
tems. Immediately available sup
port ranges from the System/360
Basic Programing System for small
er configurations to the primary
level of Operating System 360 for
powerful systems. This support in
cludes four operating systems
which provide automatic job con
trol and advanced operating effi
ciency over a variety of memory
capacities. Available System/360
programs represent one of the most
comprehensive packages of its kind
ever developed for a data process
ing system. Furthermore, programs
still to be released this year and
next will provide an even higher
level of support.”
The most important software
system developed for the B2500
and B3500 is the Master Control
Program (MCP), which automati
cally controls and coordinates all
data processing operations for the
systems. The MCP controls a num
ber of activities that usually must
Like most heart attack victims, Ken Stockman survived his
be handled by a programer, such
first attack and went back to his job.Three out of four now do!
as program scheduling, memory al
location, assignment of peripheral
Heart Fund dollars invested in research have helped make
units, and error detection. The
such progress possible through advances in diagnosis, treat
MCP
supervises multiprocess
ment and rehabilitation.
ing — permitting the automatic
But heart attack still kills 550,000 in the U.S. annually.
processing of a number of inde
Fight this Number 1 killer with the best weapon you have —
pendent, unrelated programs simul
a generous gift to your Heart Fund volunteer.
taneously on a time-sharing basis.
This multiprocessing capability, by
automatically scheduling all new
programs and revising the program
mix, ensures that all hardware ele
ments are being constantly used to
maximum extent. For instance, the
Contributed by the Publisher
central processor may jump from

BACK
ON
THE JOB.

Ken Stockman, Iron Worker,
Survived His Heart Attack

Give... so more will live

HEART FUND

May-June,
1966 1966
Published
by eGrove,
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one program to another several
real time or batch processing com
Univac Announces First
thousand times within one minute,
puters are the fastest growing seg
Unit
New Series of
always under control of the MCP.
ment of the computer industry. The
The B2500 and B3500 are modu
new UNIVAC DCT’s permit us to
Communications Devices
lar in structure — so that addi
capitalize on this growth.”
tional peripheral equipment can be
Deliveries of the DCT-2000 are
Responding to the growing em
“plugged in” to the basic unit
scheduled for early 1967.
phasis on communications-based
in
workloads
increase. The systems
computer systems, Sperry Rand
are self-regulating in that the MCP
Corporation’s UNIVAC Division
will automatically assume control
U.S. Must Accept ‘Total
has announced the first in its new
of the additional units — and no
line of remote communications
Automation’ Concept to Be
reprograming will be required.
computer equipment — the UNI
VAC DCT-2000.
Competitive, G.E. Warns
Integrated circuits
The DCT-2000 is a medium
American businessmen must ac
speed communications device de
The central processors of the
cept
the concept of “total informa
signed
to
send
and
receive
data
via
new systems employ monolithic in
tion
and automation systems” if
“
ordinary
”
telephone
fines
to
and
tegrated circuits — groupings of
from
a
central
computer.
It
is,
says
they
are
to remain competitive.
solid state devices on a single semi
This
was
the warning given by
Sperry-Rand,
the
first
medium
conductor chip about the size of a
Robert
B.
Curry,
manager of the
speed
data
communications
termi
pin head. Each chip holds the
division
planning
operation
for the
nal
in
its
price
range
to
offer
equivalent of many transistors and
punched
card
and
hard
copy
out
General
Electric
Information
resistors which amplify and control
tems Division, to two hundred
put while also allowing for modular
the flow of electrical impulses.
expansion.
Cleveland, Ohio, industrialists and
These circuits operate at almost
businessmen at the annual industry
the speed of light.
conference of John Carroll Uni
The
can be equipped with
Roused in a single unit
versity
’s American Value Series
up to 60,000 bytes of core memory
last
month.
and has a memory cycle time of
In a single desk-size console, the
Tracing the history of business
one microsecond (millionth of a
DCT-2000 combines a control unit,
use of computers through the firstsecond) per byte. (A byte consists
an 80-column card punch, high
generation “money saving” phase
speed printer, and card reader. In
of a group of eight bits, which can
of cost cutting and payroll reduc
represent either two numeric digits
formation can be sent and received
tion, Curry said the main secondover the terminal at a rate of 300
or one alphanumeric character.)
generation use will be “to make
The higher-priced
offers
characters per second.
money through applied manage
from 10,000 to 500,000 bytes of
The DCT’s read/punch unit, fea
ment information systems.”
core memory with an effective cy
turing a photoelectric read station,
can either punch or read up to
cle time of 500 nanoseconds (bil
lionths of a second) per byte.
200 cards per minute. The printer
European experience cited
will turn out 250 lines of hard copy
An important feature available
He described total information
printout per minute. The printer is
with either system is the disk file,
systems as those including data
which consists of a series of verti
available with a number of type
processing, process control, instru
cal disks arranged in a horizontal
faces on easily changed type bars.
mentation, and communications.
Twenty-six special symbols, usually
fine. Because of its special one“In the past,” Curry said, “deci
not offered on communications
head-per-track construction, the
sions
to use computers have been
printers,
are
also
available.
disk file can operate at a high ac
based
on the cost of information.
cess speed averaging 17 millisec
Because of its modular design,
In
the
future, they will be based
onds. The disk file provides from
up to eleven operational features
on
the
cost
of not having informa
one to two million additional bytes.
can be added to the basic DCTtion.
”
2000. Any or all of these features
Principal programing languages
European experience proves the
can be custom-tailored to meet the
for both systems are COBOL
necessity
of American business
applicational needs of each partic
(COmmon Business Oriented Lan
men’s moving into the “information
ular user.
guage) for business and financial
revolution” at a faster rate, Curry
In commenting on the signifi
data processing, and FORTRAN
said.
cance of the new line of UNIVAC
(FORmula TRANslation) for en
“For the first time, Europe is run
terminals, R. E. McDonald, presi
gineering and scientific uses.
ning out of labor,” he declared.
dent of the division, pointed out:
Deliveries of the first
sys
“Now they have to multiply their
“Total management information
tems are scheduled for January of
work force with information and
systems using remote-site data com
1967, and deliveries of the B3500
automation systems.”
munications equipment finked to
systems will begin in May, 1967.
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Consultants are often asked to advise on candidates
when a company presidency is vacant. But what are
the duties of the chief executive? This article ex
plores some of the factors to
considered.

THE TOP EXECUTIVE’S NEW LOOK
by David F. Linowes
Laventhol, Krekstein, Griffith & Co.

able and relatively successful. If
the function of chief
not, the new man is left to develop
executive officer is the most
he thinks
important single function in a busi the duties of his post
appropriate in the circumstances
ness organization, less has been
without benefit of model. Consid
written about it than about any
erable floundering — even chaos —
other management function. When
can result until a modus operandi
a man assumes this important post,
is established, for better or for
he finds little in the management
worse.
literature that will help him bal
Even if the predecessor was suc
ance and steer his dynamic seg
cessful, the drastic and frequent
ment of society.
changes taking place in business
Almost his only source of guid
make it risky for a new president
ance is the pattern of his predeces
to follow his model too closely. In
sor. This may be helpful if the
fluences and developments may be
preceding top executive was cap
lthough

A

May-June, 1966
Published by eGrove, 1966

present today that did not exist at
all last year.
This hit-or-miss approach to the
responsibilities of the top position
in business needs attention. The
chief executive needs general duty
guidelines that clearly set forth all
the major facets of his responsi
bilities in our present environment.
With such guidelines he could plan
his time and activities more effec
tively to assure a balanced admin
istration. Duty guidelines also
could serve as a framework for
periodic reviews of a president’s
15
17

Management
A Magazine
of Planning,
and Controls,
3 [1966],
No. 3, Art.
11 was no ques
performance
so that Services:
the board
been
translatedSystems,
into limitations
on Vol.ness
buccaneers
there
could make sure that all his respon
the power and authority of business
tion about the objective of the
sibilities are being executed.
management. The chief source
chief executive officer. It was solely
This article attempts to present
these limitations has been the fed
to maximize wealth, and every
such responsibility guidelines. First,
eral government, but labor unions,
means imaginable was employed
however, let
examine the major
stockholders, civil rights groups,
for this purpose. The goal was to
phenomena affecting the chief
and the general public have bit
make profits and more profits for
executive’s job today and the re
ten deeply into the traditional con
the individual and his stockholders
sulting environmental changes.
cepts of management authority,
regardless of consequences to the
for the benefit of society in general.
individual worker or to society. The
The third major change has been
reply
made by William
Vander
Influences
the progress in American tech
bilt
a reporter’s question near
Pressures generated by world
nology. The automaton in factory
the end of the last century, “The
wide business movements, social
and office is no longer even a
public be damned,” largely voiced
reawakening, and technological ad
mechanized human being. It is a
the attitude of the typical chief
vances are having a profound ef
machine. The application of elec
executive. But,
the twentieth
fect on business and its executives.
tronic data processing is just begin
century developed, an awareness
A shrinking world has created an
ning, yet its impact has been over
of social responsibility began to
<environment for global business ex
powering. The changes effected in
grow in business leaders.
pansion and intermingling of in
business information systems are so
An article entitled “Have Cor
porations a Higher Duty Than
terests on an historic scale. Amer
great one must actually experience
them to believe them. And many
ican businessmen are penetrating
Profit?” in the August, 1960, issue
more changes lie ahead.
of Fortune stated: “Like any
deep into the interiors of Africa
healthy institution, corporations
and the Middle East; Japanese,
change; but in the last few dec
Italian, and German businesses
are

New environment
ades American corporations have
making inroads in the American
These three major phenomena
changed so drastically as to raise
market. Business leaders are being
have brought about, and are con
the question of whether the old
forced to break away from tradi
tinuing to bring about, a substan
kind of corporation did not die, to
tional national thinking and to ex
tially changed environment for
be replaced by a different institu
pose themselves to influences to
business management in general
tion under the same name. For in
which top American executives
and for the chief executive in par
essence the old corporation was or
have never before been subjected.
ticular. They have had a major
ganized around an intention to
A second major phenomenon of
effect on the concept of the busi
make a profit for its shareholders.
our day is social reawakening. Es
ness organization; on its objectives;
The modern corporation, although
pecially since the New Deal era,
and especially on the attitudes,
continuing to make profits, often
all sectors of American life have
work, and philosophy of the top
seems to have other (some would
become increasingly sensitive
say higher) motives. To explain
official.
the concept of the public good. This
At the turn of the century and
actual corporate behavior, new
philosophy of concern for the
during
the
days
of
the
great
busi
definitions
of management respon“average” citizen-consumer has

Business today is worldwide; Americans penetrate Africa and the Middle East
while Japan and Western European countries do business in Omaha and Denver.
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"The public be damned" as long as our company makes a profit attitude is dead; the
modern businessman is thoroughly aware of his and his company's social responsibilities.

sibility are being invented. For in
stance, Frank Abrams, the highly
respected retired board chairman
Standard Oil of New Jersey,
says the “job of professional man
agement is to conduct the affairs of
the enterprise in its charge in such
a way as to maintain an equitable
and workable balance among the
claims of the various directly in
terested groups — stockholders,
employees, customers, and public
at large.”
Marion B. Folsom made the same
basic point: “Because of the great
number of people concerned in
one way or another with large busi
ness organizations, these organiza
tions are becoming in a sense
quasi-public institutions.”1
Whether this new awareness was
brought about by governmental
pressures, rising social and educa
tional standards of the general pub
or the enlightened self-interest
of top executives themselves is not
important. What is important is
that we now have another objec
tive added to the profit-making ob
1 Marion B. Folsom, Executive Decision
Making, McGraw-Hill Book Co., Inc.,
New York, 1962, p. 132.

May-June,
19661966
Published
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jective for today’s chief executive.
This is not to say that material
wealth maximization is less impor
tant today than it was fifty years
ago. Not at all! It is simply that
other factors must now be consid
ered, and to that extent the over
riding importance of the profit
making motive has been lessened.
Profits are the source from which
comes the money to support break
throughs in science, higher educa
tional opportunities, new drugs
and techniques to make human
life longer and more comfortable,
and pay for the machinery of gov
ernment and its great social pro
grams.
But
this 20th century business
organizations have evolved into
basic components of our democ
racy, and businesses themselves
have acquired some of the attri
butes of a democracy. The execu
tive branch of the business organ
ization is subject to many checks
and balances, including labor
unions, government agencies, stock
holders, and the consuming pub
lic. Furthermore, although the chief
executive is elected by the board
directors, he cannot stay in power
unless he wins the confidence and

acceptance of the other executives
and personnel whom he must lead
and of the stockholders and con
suming public whom he must serve.
As components of our democ
racy, businesses and especially
their chief executives are expected
to participate in the affairs of our
government. The chief executive
as an informed leader and as head
of his business enterprise is charged
with the responsibility of helping
make governmental democracy
work. He has the obligation, along
with that of material wealth maxi
mization, to view his business or
ganization as an essential part of
democracy and to speak out on
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sponsibilities are commonly recog
issues of the day and participate
nized, I shall comment on them
in political affairs.
only briefly.
The chief executive today stands
atop two stilts: to increase ma
The other three responsibilities
terial wealth and to participate as
are less commonly recognized, yet
a component of democracy. Both
to neglect or inadequately perform
any one of them in today’s highly
are underpinnings of his job. To
allow either stilt to skid by over
organized, complicated, rapidly

sight or by volition must adversely
changing business environment is
affect his effectiveness.
to risk failure as a top executive.
These three duties have gained in
How does the present-day chief
creased importance with the in
executive carry out these responsi
bilities? Ready answers do not ex
dustrial and electronic revolutions:
providing for the harmonious, con
ist. Research on this vital function
structive functioning of the organi
in business is rare.
It might be of interest to note
zation; establishing a creative en
what Crawford H. Greenewalt,
vironment; and accepting the office
president of Du Pont, had to say
of chief executive as a position of
trust.
about his duties as president: “I
remember with some embarrass
Communication up to the board
ment a visit paid me some years
of directors, down to other execu
ago by a young lady who was pre
tives and personnel, and out
paring a college thesis on manage
various groups in society consti
tutes a duty that takes much of a
ment duties. The first thing she
asked was what did I do all day.
chief executive’s time. In some
That was a fair question, but I am
aspects of communication, he is es
sentially a conduit for news from
afraid the difficulty I had in an
swering it put me at the bottom of
directors to personnel or to the
her class. The more I thought
public and back again. More fre
quently his communication requires
about it the more I was impressed
analysis and interpretation before
by the fact that in the executive
transmission. Faulty communica
area there is no fixed procedure,
no precise pattern, no yardstick of
tions cause more problems in busi
performance which can be counted
ness than any other single factor of
and measured.”2
executive management. Precision,
care, and training are essential.
Although there are as yet no
quantitative standards by which to
These become increasingly impor
set forth and measure chief execu
tant as an executive rises in the
employment hierarchy.
tive duties, duties do exist and
should be expressed.
They are essential to the chief
The chief executive today stands on
executive.
two stilts: his responsibility to his
Watching trends in sales, costs,
company to make a profit and his
Basic duties
and profits is an elementary tra
responsibility to serve his community.
Chief executives’ duties today
ditional function of the chief ex
fall into six groups. Three are quite
ecutive. With the computer, today
traditional, representing functions
such statistics are much more
that have been recognized and per
timely, more frequent, and more
formed from the time the first em
extensive. By effective use of elec
ployer hired his first assistant. Size,
tronic data processing the percep
complexity, and techniques have
tive executive can quickly detect
changed, but every boss from an
meaningful trends and promptly
tiquity to the present has performed
initiate corrective action. EDP
in these areas: communicating,
enables him to interpret develop
watching trends of operations, and
ments and plan alternative courses
looking after the future or long
of action more precisely and more
term interests. Because these re
expeditiously. There is only one
clear danger: the ability of EDP
to furnish timely reports in any
2 Crawford H. Greenewalt, The Uncom
amount of detail is apt to sink the
mon Man, McGraw-Hill Book Co., Inc.,
executive in a morass of paper. He
New York, 1959, p. 62.
https://egrove.olemiss.edu/mgmtservices/vol3/iss3/11
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must ensure that only the most
significant reports reach him.
The chief executive officer has
always had the responsibility
looking after the long-term inter
ests of the business. This includes
assuring appropriate programs for
research and new product develop
ment, future plant expansion, sup
ply of labor, and adequacy of raw
materials. These duties continue to
day but in more intensified and en
larged form.
Harmonious functioning

Obviously, each chief executive
adopts his own work habits, as
fit his character, personality, and
energy. Thus, one executive may
resolve a conflict between two sub
ordinates by a brusque comment,
whereas another may resolve the
same conflict with an extensive con
ference at which he softly, tact
fully agrees with one of the posi
tions. Each chief executive is per
forming the duty
resolving
conflicts among subordinates, but
each is doing it in his own way.
And both might be equally effec
tive, depending on the personalities
of the subordinates, their past be
havioral relationships with their
superior, and the general behav
ioral environment of the business
organization.
This then is another major duty
of the chief executive — as it is a
responsibility, to a lesser degree,
of every other line executive — to
keep the organization functioning
harmoniously and constructively.
This responsibility may require him
to take a position on a controver
sial issue, or he may prefer to sug
gest that other knowledgeable ex
ecutives within the organization
be consulted. Never, however,
should the use of this latter pro-
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Communication is a prime necessity, and many publics must be served:
the general public, subordinate executives, workers, and directors.

cedure be allowed to create the
feeling that he is avoiding the is
sue and “passing the buck.” Rather,
it should be made clear that he is
resorting to new consultations in
order to assure full analysis of all
facets.
The chief executive should avoid
giving the impression of shooting
from the hip when making a deci
sion in favor of one action over
another. Each of the contending
parties should always be made to
feel that the decision was reached
after careful deliberation even if
the deliberation was only for a
few minutes.
At the beginning of this century
a boss merely shouted an order to
his subordinate, and it was executed
promptly and cooperatively with
out question. I need hardly empha
size this is not true today.
Neglect of this responsibility for
maintaining harmonious, construc

tive functioning can cause havoc
in a business organization, as is
illustrated by the case of the Cur
Publishing Company. The Oc
tober 12, 1964, issue of The Wall
Street Journal reported, “Curtis
Publishing acted to squelch any
remaining staff dissidence after an
apparently unsuccessful revolt by
two senior vice presidents.” The
article went on to say that the two
executives were relieved of their
duties by the executive committee.
Eight days later the same news
paper reported that the man who
was president and chairman of the
board resigned his function as
president, but continued as chair
man. Two months later it was re
ported that the chairman “will
soon leave that position.” During
these months efforts were report
edly made to bring in new execu
tives and/or realign the old. Sizable
losses meanwhile were piling up
21
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Keeping a watchful and constant eye on sales,
costs, and profits is an elementary function.

from apparently neglected opera
tions. Among other things, it is all
too obvious that the top executive
management had not successfully

performed the duty of maintaining
a harmonious, constructive, func
tioning organization.
Creative environment

In view of the speed of change
today, the head of a business or
ganization must consciously organ
ize his administration in such a
way as to encourage creativity, en
thusiasm, imagination, and vitality.
Gilbert Burck in the March,
1964, issue of Fortune wrote, “. . .
Managers at the top levels, freed
of the need for analyzing details,
will more than ever require the
facilities of innovation, creative
ness, and vision. The computer,
precisely because it will make
relevant information instantly avail
able to top management, will mean
more centralization.”
If a business is to cope with
these impending crises of change,
the chief executive must cultivate
innovative, resourceful administra
tors as individuals, not as unidenti
fiable parts of an established or
ganizational hierarchy. The quali
fied individual must be put in an
atmosphere of mental freedom and

encouraged to develop his poten
tial to the fullest extent.
“Our concept of the interaction
between the individual and his en
vironment,” says one business ex
ecutive, “is that his capacities must
be exercised to attain their full
potential and must be developed
in order to be effectively exer
cised. Use and growth are the
rhythm of a free society.”3 To this
one might add that use and growth
of the individual’s capabilities are
the rhythm of a dynamic business
organization in a free economy. As
a part of this duty for development
of individuals the chief executive
has the vital responsibility of as
suring an adequate supply of top
executive talent for the future.
Creativity at XYZ

The XYZ Company had been
losing out in competition during
the past six years. It made and sold
a relatively stable consumer prod
uct.
Mr. Smith had stepped up
the
presidency seven years before after
serving as vice president for eleven
years. Mr. Smith’s reliable assistant
3 Gabriel Hauge, Is the Individual Ob
solete, Carnegie Institute of Technology,
1964, p. 24.
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took over as vice president. No
changes were made in the other
key jobs.
Although sales had increased
each year before Mr. Smith’s ac
cession to the presidency, since
then sales had levelled off to about
$24 million a year, and profits had
actually declined. Meanwhile, vol
ume and profits of competitors had
been going up.
The root of the trouble

When an outside consultant was
called in to study the problem, it
became apparent that creativity,
vitality, and enthusiasm were lack
ing in the management hierarchy.
When questioned, the president
complained, “All the executives
around here have lost their imagi
nation and initiative. Maybe they’re
getting old and weary and should
be replaced.”
Mr. Smith believed that he tried
to encourage their suggestions and
ideas. His door was always open,
and anyone was free to drop in at
any time. This arrangement had
worked for his predecessor. In
fact, many of the product and
merchandising ideas currently in
effect had originated in the past
through this open-door free-discus
sion policy.
22
Management Services

: Management Services, Vol. 3, No. 3, May-June 1966 [whole issue]
I remember several telephone calls
To an executive who has spent
Interviews with some of the
other executives, however, revealed
I promised to make and I begin
his business career in a company
where such apparently idle time is
that although they tried to carry on
calling.”
frowned on, providing time each
Obviously this reaction is un
the same informal creative confer
day just for thinking may be diffi
ences with Mr. Smith when he as
sound. Think-time should be de
cult. But it’s important. And it’s
voted to viewing the business or
sumed office, his personality and
important, too, for him to make
ganization and all of
relation
disposition were such that they
such a period free of other duties
ships in perspective. To help struc
soon felt thwarted. Mr. Smith’s air
mandatory for all key executives.
ture think-time, questions such as
of constant impatience and his snap
these might be asked of oneself:
reactions made the executives feel
What is our business? Will the
that their suggestions were no
Position of trust
need that we have been fulfilling
longer wanted, so they stopped
The final duty, perhaps the
in the past continue in the future?
coming.
broadest of all, is a creature of re
How will present technological and
Once the problem was identified,
cent decades. It is the responsi
social changes affect the demand
a frank discussion was arranged be
bility to view the post of chief
for our product?
tween President Smith and his kev
executive officer as a position held
Are we holding our own in our
management people. Ideas slowly
trust for all the segments of so
industry? Is new, young, vigorous
began coming forth again, we hope
ciety that the business entity serves.
competition coming along? If so,
not too late for the company to
A business organization today is
what are we doing about it? Have
recapture its previous leadership
not an oligarchy or a patriarchy
we been coming out with new and
position in its industry. President
serving personal desires. It is a
better
products
regularly?
Smith gradually learned not
basic segment of our democratic
Is
our
business
organization
well
neglect his responsibility for estab
society, and as such it is expected
balanced?
Are
all
the
functions
ef
lishing a creative environment.
to carry out all facets of its respon
fectively performed? Are apparent
sibility. The chief executive is
shortcomings dealt with forth
‘ Think-time'
charged with guiding this segment
rightly?
of
society during his tenure of of
Are we carrying out our re
One technique for establishing a
fice.
sponsibilities to our community
creative environment is to provide
The third generation of the
and our government? Are we keep
“think-time” for the higher execu
founding
family of AB Corporation
ing our neighbors in the com
tive group. Often when it is sug
had
been
running the business for
munity informed of our problems
gested to an executive that he
about twenty years. Mr. AB III,
and needs so they will understand
schedule think-time, his reaction is
the president, wanted to step out
and perhaps help? Do we speak out
“Think about what? If I just sit at
to devote all his time to art collect
on national issues, especially on
my desk, tell my secretary to hold
ing and travel, so the family board
matters in which we are especially
all calls and visitors, and do noth
of directors elected a loyal, longknowledgeable?
ing, either I start daydreaming or

The "open door" policy is only useful if the
executive is really receptive to other's ideas.
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Too narrow a viewpoint can be dangerous. President Jones fought any new requests of labor . . .
time officer, Mr. Jones, as presi
dent. Mr. Jones had spent most of
his twenty-two years with the com
pany as secretary of the corpora
tion. In this post he was wholly
dedicated to the interests of the
AB family and had largely as
sumed responsibility as the watch
dog for the family interests.
When President Jones took on
his new corporate responsibilities,
he retained his overriding sense of
obligation to what he believed to
be the best interests of the AB
family. Sales policies and terms
were immediately tightened. Ex
ecutives were exhorted to stop
spending
much time on com
munity activities and rather to ap
ply themselves to stepping up ef
ficiency in their departments. (The
“easy-going” policies of Mr. AB III
had to be changed.)
In labor negotiations President
Jones fought to hold back on any
new requests of labor. (He had
always thought Mr. AB III was too
generous with the union.) The re
sult was that within three years
after Jones assumed the presidency
the company found itself the victim
of a devastating strike — the first
one in its history.
Within four years lopsided

President Jones was out, and a
successor was left to inherit a
sorely crippled enterprise. Presi
dent Jones never learned that the
position of chief executive officer
is a post held in trust for all seg
ments of the business and of so
ciety, each to share
its interests
warrant.
The term of administration of a
chief executive is a brief span in
the life of a corporate business or
ganization. During his term of
trust shareholders, labor, customers,
and the public must be served. Sub
ordinate executives are colleagues,
all striving for the common good,
success in the pursuit of the busi
ness objectives. In this environ
ment the chief executive is ex
pected to be concerned with is
sues of the day, especially as they
affect his business organization.
Frequently one hears complaints
about the amount of time and ef
fort an executive spends on civic
affairs. This activity, however, is
not peculiar to the top spot, nor
does the chief executive feel that
his participation in it is a function
of his office as such. The Novem
ber, 1964, issue of Business Man
agement reported on a survey con
ducted by the magazine. Out of

500 top executives circularized on
the subject of public service, 129
answered. In reply to the question,
“Do you personally play a respon
sible role in local public service
activities on a regular basis?” 86
per cent answered yes. And in re
sponse to “If so, what are the main
reasons why you devote yourself
to such activities?” over threequarters said that it was an obli
gation of good citizenship.
The foregoing six duties have
been listed with only occasional
incidental comments on techniques.
By the time the executive reaches
the top position in his company
he has developed his own tech
niques that fit his disposition,
character, and even physical fea
tures. Responsibilities for the chief
executive, however, are there to be
performed. All six should be
planned for and carried out. The
fact that some executives may
neglect one or more does not make
the responsibility disappear.

Caveats
In addition to the duties a chief
executive officer should perform
there are certain things he should
not do. Here are three major in-

One thing the chief executive must ensure is simply—time to think.
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. . . within three years, the company suffered a devastating strike.
clinations a chief executive should
guard against:
Continuing old duties

Once the executive has reached
the top post, he. should not con
tinue to perform his old duties. Or,
rather, he should broaden his view
point so that he keeps his old
duties in the proper perspective to
his new responsibilities, and does
not devote an undue portion of
either time or energy to his pre
vious specialty. An accountant who
has become chief executive should
stop performing the duties of an
accountant; he should not even al
low his thinking to lean in that
direction. The same holds true for
an engineer, a lawyer, a marketing
man, or a member of any other
discipline. The temptation is great
to show the most interest in the
function with which one is most fa

miliar. This practice is dangerous
for it can readily lead to lopsided
managerial emphasis, with disas
trous effects on the overall opera
tions.
Mr. Doe, who was trained as an
investment banker, was vice presi
dent in charge of acquisitions and
a member of the board of directors

of the CD Corporation. He was
elected president when the youth
ful incumbent resigned to take
another position offering him great
er opportunities. Mr. Doe immedi
ately intensified his efforts to seek
out acquisition candidates and met
with some success.
One acquisition with sales of $7
million annually required $4 mil
lion in cash. CD corporation had
the $4 million in cash, but it had
been earmarked for plant moderni
zation that year. Both the vice
president for production and the
vice president for marketing urged
that the funds not be diverted and
that steps be taken immediately to
modernize the plant. Both knew
that their major competitor would
move
a new plant within 18
months and with these modern fa
cilities could produce better prod
ucts at a lower cost. The vice presi
dents presented substantial docu
mentation to back up their position
that further delay in modernizing
their main plant would jeopardize
their competitive position and seri
ously hurt their $60-million-annualvolume business. Outside long-term
financing was not available because
of existing outstanding debentures.
President Doe, however, was so

enamored with the acquisition op
portunity of the $7-million-annualvolume business that he refused to
evaluate the overall consequences
objectively. He had his inside
board approve the acquisition he
wanted.
For eight months President Doe
enjoyed integrating the new ac
quisition and realigning its man
agement structure. All of his ef
forts were devoted to this task.
Within three years its sales in
creased by $2 million and its profits
increased by $400,000.
Within the same three years,
however, the $60-million-volume
business of CD
Corporation
dropped to $45 million, and profits
decreased by almost $1½ million.
For the first time in eight years
the overall operations showed a
substantial reduction in net earn
ings. Mr. Doe learned the hard way
not to continue performing old
duties after taking on the job of
chief executive officer.
Ivory tower

even more common error on
the part of chief executives is
withdrawal to isolated surround
ings as soon as they reach the top.

Executives may differ in their manner of resolving conflicts in the organization; one may
do it brusquely, another with honeyed words. The important thing is to resolve them.

May-June, 1966
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11 is taken for
too
often good
health
granted until calamity strikes. And
by that time the damage has been
done.

Is it too much?

A man at the top must free himself from his old specialty; he must put
that in perspective to the new, larger picture with
he must deal.

As Clarence B. Randall, former
chairman of the board of Inland
Steel Company, pointed out,4 “The
man at the top is intellectually
divorced from the tumult of out
side thought. . . . Industry’s top
men often live on such heights that
they lose sight of everything out
side their work. ... In the old
whaling days a man did not get to
be master of the ship unless he was
by all odds the best sailor aboard.
When the going was rough, the
crew expected to see him standing
on deck in the storm, handling the
ship himself. He knew every star
in the heavens, and when the gale
struck he did not need to ask from
which direction the wind was
blowing. He felt it directly in his
face.

Staying on the bridge
“The counterpart of this is not
true in American industry today,
and this may be what is wrong
with it. The men at the top of our
great corporations, those who di
rect the vast enterprises that mean
so much both to our economy and
to our social welfare, so live their
lives that they no longer take the
wind directly in their faces.”
An essential trait of the success
4 Clarence B. Randall, Business, Too,
Has Its Ivory Towers,” New
Times
Magazine,
6, 1962.

ful chief executive is the ability
to keep in perspective all functions
within his business organization,
and his organization’s relationship
to all society. Withdrawal to isola
tion because of the pressure of
work or because of a self-imposed
ivory tower attitude cuts him off
from important sources of opinion,
creative thought, and fresh ideas.

No longer the boss
Each chief executive should work
out his own means of preventing
such personal isolation. He should
not hesitate to expose himself to the
press and to public debate.
Old attitudes of presidents to
ward their position and of subordi
nate executives toward the position
of president need modification to
day. The present-day chief execu
tive is not the “boss” in the tra
ditional sense. The self-imposed
isolation stems from a carryover of
the old boss complex. The top of
ficer frequently works by a mys
tique inappropriate to today’s so
ciety.

Neglect of health
Lastly, a top executive must not
neglect his own health. Time pres
sures are so great in this post that
many presidents refuse to cut into
their busy work schedules for
needed physical resuscitation. All

24
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Because the responsibilities of
the president are so broad, some
management advisers have recom
mended that the top executive
function should be performed by a
committee. Peter Drucker suggests
a three-man chief executive com
posed of a “thought man,” a “man
of action,” and a “front man.”5 This
is hardly the answer. Every duty of
the top executive requires thought,
action, and public relations.
When two subordinates differ on
a course of action involving invest
ment in capital equipment, who
would say whether the decision
should be resolved by a thinker, a
doer, or a front man? When a Con
gressional committee seeks counsel
from a particular industry sector, is
this a job for the “front man”?
Could he do justice to answering
the questions which may develop
during such a hearing? Would he
have the background to evaluate
and respond to comments made by
members of the committee? Or
should all three chief executives
jointly participate in the hearing?
No, a many-headed chief execu
tive is not the answer.
The problem of the broad-scope
chief executive function actually is
being solved today by the trend to
ward “professionalization” of man
agement. Higher-level management
increasingly is taking on the at
tributes of a profession.6 The va
rious levels of executives are work
ing together, objectively solving

5 Peter Drucker, The Practice of Man
agement, Harper & Row, New York,
1954, p. 168.
6 Morris L. Logan writing in the Har
vard Educational Review (Volume 23,
1953) “Toward a Definition of
Pro
fession” lists these characteristics of a
profession as defined by the
“1. The practical application of scientific
study in the pursuit of a livelihood.
“2. The predominance of intellectual
quality over manual skill.
“3. An element of altruism and service.”
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Today's executive must keep all responsibilities—to stockhold
ers, employees, and
public—in a
of equilibrium.

problems. They function more
a professional partnership. Ac
tually, many top management peo
ple come from professional disci
plines and bring along with them
professional work habits and atti
tudes. Also, more and more vice
presidential offices are being up
graded so that earnings, fringe
benefits, and status symbols are in
creasingly comparable to that
the president. In enlightened busi
ness management, the old dispari
ties between top executive and
other key executive officers are be
coming less and less.
In all of this, however, there is
never any doubt who is the single
chief executive administrator just
as in all professional partnerships
there is the senior partner, an elder
statesman whose nod of approval
is required for every important ac
tion.
In a business organization key
executives develop confidence in
one another’s abilities and come to
depend on them. The chief execu
tive leans heavily on his subordi

nate executives, taking from them
only the distilled essence of the re
sults of their activities. (This is one
major reason why integrity is a
mandatory character trait of any
executive.) By absorbing the key
facets of all activities, the single
chief can effectively serve in his
pinnacle post.
Summary

In sum, the influences of world
wide business movements, social
reawakening, and technological
progress have had a profound ef
fect on the responsibilities and du
ties
the chief executive officer.
Today’s environment charges the
top official of a business organiza
tion with the double-barreled re
sponsibility
maximizing wealth
while fostering democratic prin
ciples inside and outside the busi
ness hierarchy.
To perform effectively and with
proper perspective, the president
should apply himself to executing
all six major responsibilities: com
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municating, watching trends of op
erations, looking after long-term in
terests, organizing for harmonious
and constructive functioning, estab
lishing a creative environment, and
viewing the post of top executive
as a position of trust.
Three “don’ts” the chief officer
should guard against are these:
Don’t continue to perform or favor
old duties; don’t become isolated
from the organization or the world
outside
and don’t neglect health.
Increasingly, higher-level execu
tives are functioning as “profes
sionals.” The education, training,
and caliber of most business execu
tives today are among the highest
our society has to offer. This tends
to remove some of the oppressive
burden from the chief executive of
ficer, since he can confidently rely
on the judgments of his subordi
nates. By capitalizing on these de
velopments the single top execu
tive is now able to plan and orga
nize his duties more effectively
keeping with the needs of this fast
changing age.
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Perhaps the most important contribution electronic
data processors can make to the average retailing
operation is their ability to improve the sales fore
casting and ordering decisions.

HOW COMPUTERS CAN HELP
THE RETAIL MERCHANDISER
by Arthur M. Kramer and Lewis M. Weinstein
Adler, Faunce & Leonard

merchandise. Major retailers like
industry is just
Sears, Macy’s, and Korvette are al
embarking upon a develop
ment that is already well under wayready looking to computers for
help in performing these vital mer
in some other industries. Comput
chandising functions.
ers, first acquired to perform cleri
This article examines the bene
cal and accounting functions, are
fits that the merchandiser can de
beginning to be applied in the
rive from computer systems and
solution of operating problems.
some of the detailed mechanics of
For the retailer “operations”
these systems. These benefits, it
means the buying and selling of
should be emphasized at the out
set, are available to nearly all re
tailers through the use of com
This article, which was originally pub
puter service bureaus and the like;
lished in the February 28, 1966, issue of
Frankfurter Zeitung — Blick durch die
they are not limited to the largest
Wirtschaft, is reprinted with the permis
organizations.
sion of the Frankfurter Allgemeine Zei
Retail merchandisers tradition
he retailing

T
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ally perform both merchandising
and clerical functions. As mer
chandisers they shop markets, se
lect goods, and establish a line; de
cide on display promotions, adver
tising, and markdowns; and modify
their lines to take advantage of
“hot” items and get rid of poor
items. However, they also are fre
quently involved in performing the
clerical functions required to place
orders, maintain unit control and
retail inventory records, and deter
mine reorder quantities.
The computer can help the mer
chandiser in two ways: (1) by doing
much of this clerical work for him,
Management Services
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PROFITABILITY REPORT

EXHIBIT I

and (2) by giving him better in
formation to use in performing his
merchandising functions.
More specifically, the computer
can relieve the retail merchandiser
of many of his clerical duties in
maintaining unit control and retail
inventory records, in forecasting
sales, and in reordering merchan
dise during a selling season. As a
by-product of performing these
functions, the computer can pro
vide valuable information for the
merchandiser to use in making de
cisions during the selling season
and in planning for future seasons.


In-season decision making
The contribution the computer
can make to merchandising infor
mation during the season may be
divided into two categories. First,
it can prepare those reports that
most retail merchandisers are al
ready getting now — open-to-buy
reports, retail inventory reports,
and unit control reports. In per
forming this service the computer
ordinarily does not provide new
information — although the reports
it turns out may be more accurate,
timely, and useful than those pro
duced by manual methods. The
beauty of a computer system, how
ever, is that it can go much
further; it can produce information
that is not now available to most
retail buyers.
Most buyers, for instance, have
some “feel” for the contribution,
after direct expenses, of each line.
But when the number of ines be
ing handled reaches into the
thousands,
may happen even in
small specialty shops, keeping track
of gross margins, markdowns, sales
commissions, advertising and pro
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motion, and the like gets to be a
complicated job. The computer,
however, has the time and the
capacity to prepare a profitability
report such as the one whose for
mat is shown in Exhibit 1 appear
ing at the top of the page.
The computer can report the
gross margin and direct contribu
tion to total sales of each line and
point out those lines that contribute
the most and the least to store
profits. Using the principle of ex
ception reporting, it can prepare a
list for the merchandiser that
shows only these high- and lowprofitability lines. Such a list
brings to the merchandiser’s atten
tion those lines where action (such
as promotions or markdowns) is
needed without his having to search
them out. This gives him the time
and the information with which to
make better merchandising deci
sions.
Another example of in-season in
formation is a report such as the
one whose format is shown in Ex
hibit 2 below. This report could
show for a category (such as
sweaters) sales of the different
styles (such as boat-neck, V-neck,
etc.). When information is sum
marized in this way early in a
selling season, a buyer may be able
to pick up important trends early

enough to make profitable deci
sions. Similar reports could be pre
pared substituting color, sleeve
length, material, or what have you
for neck style.
This last point is important. Once
the basic information has been en
tered into the computer system, it
can be arranged, summarized, and
reported in all conceivable ways
at little cost. The merchandiser
need only specify what he wants
to know, and the proper reports
can be prepared. This flexibility
makes the computer an extremely
valuable tool in the hands of a
merchandiser who knows how to
use it.
A final example of how the com
puter can help the retail merchan
diser during the selfing season is
the sales exception report illustrat
ed in Exhibit 3 on page 28. This
report can ensure that the buyer
becomes aware of those items that
suddenly become “hot” in time to
take whatever action is needed. For
example, the computer can select
all the items whose sales forecast
changes more than 10 per cent or
20 per cent or by whatever figure
experience has shown to be signi
ficant for the particular category
of merchandise and retail opera
tion.
Another method of selection

EXHIBIT 2
STYLE ANALYSIS REPORT
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This
Week

Item

Item Sales
Forecast
Last
Week
Increase

7. Relation to
Category
This
Last
Week
Week
Increase

SALES EXCEPTION REPORT

EXHIBIT 3

would be to establish a norm for
what each item in a category
should do in relation to the cate
gory as a whole. The computer
then could report on all items that
were doing substantially better
than the norm. These reports are
addition to those prepared for
the routine reordering of merchan
dise (explained later); their pur
pose is to let the buyer know about
unusually good items that should
be promoted, placed in branch
stores, or handled in some special
way.
Planning information

selling seasons on the basis of style
category, price range, or whatever
other variables the merchandiser
felt to be important. This would
make it possible to evaluate more
completely the important trends
that have developed and the effect
they might have on the next year’s
sales. The advertising analysis re
port, by relating advertising and
sales, would show the merchan
diser the effectiveness of advertis
ing for particular categories of
goods.
Again, the flexibility of the com
puter system is an important ad
vantage. The computer can prepare
whatever reports the merchandiser
thinks would be of value to him.
These reports, along with those
shown previously, would all be
produced as by-products
the
clerical functions performed by the
computer.
Let us now examine the mechan
ics of these clerical functions in
some detail.

After the selling season is over,
much can be learned from operat
ing results that can be used in
planning the next year’s operations.
The problem with most manual
systems is that clerks must begin
to keep records for a new season
as soon as the previous one has
been completed. The computer, in
contrast, has the time and the
capacity to prepare analyses useful
for planning.
The reports illustrated in Ex
hibit 4 on page 29 and Exhibit 5
on page 29 are typical of what the
computer can do. The trend anal
ysis report (Exhibit 4) would com
pare sales for the past several

As a first step in building a com
puter system for the retailer, the
computer can be used to maintain
unit control records. Keeping track
of each item’s sales, inventory, and
on order position is an extremely
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Frees retailer of routine

Thus the computer system takes
over the tedious clerical job of
maintaining unit control records,
freeing the merchandiser
his
duties in this area. The computer
does the job more accurately than
most manual systems (since much
of the processing is automatic) and
often at less cost, and it usually
makes the information available on
a more timely basis. Furthermore,
“exception” reports can be prepared
listing only those items that need
special consideration (e.g., all outof-stock items and all items whose
sales are particularly low). Another
time saver for the merchandiser,
this serves to focus his attention on
those areas where it is most needed.

to

mayor of Camden,

New Jersey, and is a
member of the American

vania Institute of CPAs. Mr. Kramer received
from Temple University in 1955.

special

tedious job, made to order for a
computer. Information about pur
chases, transfers, receipts, and sales
is fed into the computer, and unit
control records are kept in storage,
be updated and printed out in
report form as required.
Prepunched sales tickets are fre
quently used as a way of auto
matically generating input informa
tion. These prepunched tickets are
similar to the ordinary sales tags
that are usually attached to mer
chandise and removed at the time
of sale, but they have specially
coded holes containing information
that can be automatically trans
ferred to punched cards and thence
to the computer.

Business

Forecasting logic

Once unit control records are on
the computer, reordering can be
done automatically if an accurate
and complete forecast of sales de
Management Services30

mand for the balance of: Management
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Sales for Season
and % Change
season can be prepared. This is less
Dept.
Category
Description
1963
1964
1965
of a problem than it might seem
(Style category)
since the computer can make use
of exactly the same logic that most
(Price range)
buyers now use.
Etc.
Before going into the details of
how most buyers forecast (and how
the computer can forecast in much
the same way) it is important to
establish certain facts about retail
sales. This basic premise underlies
TREND ANALYSIS REPORT
all that follows: Retail sales follow
EXHIBIT 4
a seasonal pattern, and this pattern
does not vary from year to year.
The volume of sales made by a
Advertising
Sales
Total
Total
Advertising
particular retailer may vary con
Sales
Advertising
Advertising
Sales
Sales
Category
Dept.
siderably from year to year, but the
pattern in which those sales are
made does not vary.
.

Seasonal pattern

A
ADVERTISING ANALYSIS REPORT

For example, consider two years’
sales for men’s dress shirts in John
Doe’s Haberdashery, as shown in
Exhibit
on page 30. This table
shows that sales of men’s dress
shirts rose substantially in 1964,
from 500 units in 1963 to 800 units
in 1964. Yet the pattern of those
sales, i.e., the percentageasthat was
sold in October or in December,
hardly varied at
In 1963 38 per
cent of the shirts sold during the
entire fall season were sold in De
cember. In 1964, although a great
many more shirts were sold, the
percentage sold in December was
39 per cent.
This phenomenon — the existence
of relatively fixed sales patterns for
each category of merchandise—has
been verified many times, using
data from a women’s specialty
chain, a large department store,
and a chain of furniture stores. It
is the basis of the forecasting meth
od to be discussed.
How does a buyer determine
how much more of a given item he
must order to meet the needs of a
selling season?
typical sequence
of thoughts might go like this: “It
is now the third week in Septem
ber. Usually at this time in the
season we have sold about 25 per
cent of what we will eventually
sell in Category X. Within that
category, Item A has sales of 100

EXHIBIT 5

units to date. Based on that in
formation, I will need 400 units of
Item A (100 divided by 25 per
cent equals 400) for the entire
season. Subtracting the 100 units
already sold means I must order
300 more units.” Depending on the
particular purchasing situation for
the item (e.g., how many more re
orders it is possible to make), the
buyer can go ahead and place his
order.

Computer forecasting
computer system can use ex
actly the same logic. A historical
sales pattern for a category of items
(such
men’s dress shirts) can be
developed by plotting cumulative
sales for the past three years by
week for each selling season, as in
Exhibit 7 on page 31. This is done
for the past three years
that an
average curve can be determined.
table of percentages by week for
each category can then be calcu
lated (see Exhibit 7) and stored
in the computer. This pattern can
then be used to predict the sales
for each item in the category (i.e.,
each specific dress shirt).
For example, repeating the
thought process followed by the

buyer, the computer proceeds
follows: Sales for Men’s Dress Shirt
Number 12 have been 10 dozen
units through Week Number Four
in the season. This dress shirt fits
into the overall category “men’s
dress shirts,” for which sales
through the fourth week equal, on
an average, 9.3 per cent of total
sales for the season (Exhibit 7).
Projecting this for the entire
season for Shirt Number 12 shows
that total sales should be 107 dozen
shirts (10 divided by 9.3 per cent).
Subtracting the 10 dozen units al
ready sold yields a net demand for
97 dozen units for the remainder
of the season, which must now be
purchased.

Two aspects of system
Two vital aspects of this fore
casting logic that have not yet been
made explicit should be mentioned
now. First, the sales pattern de
veloped for a category of merchan
dise (i.e., men’s dress shirts) can
be applied to each item within the
category. The assertion that the
sales patterns do hold for indi
vidual items has been proved many
times, and its validity can be veri
fied by calculating the relevant
29
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MEN'S DRESS SHIRTS
FALL SEASONS
1963-1964

Month

August
September
October
November
December

Total

1963
Unit Sales

7.

1964
Unit Sales

7.

30
50
80
150
190

67.
107.
167.
307.
387.

47
89
120
232
312

67.
11%
157.
297.
39%

500

100%

800

1007.

HISTORICAL SALES PATTERNS

EXHIBIT 6

Another important charac
teristic of this forecasting

method is that special

events, such as promotions,
can be isolated so that they

do not affect the validity
of the sales forecast.



sales percentages. Secondly, sub
stitute items can be reordered. Sup
pose that a particular men’s shirt is
selling extremely well. Since every
one else will probably want that
exact style and there is a limited
supply, it is likely that the buyer
will have difficulty reordering it.
He must then try to find a similar
style and order that will meet his
demand. The similar style will fit
right into the sales pattern and
cause no problems in making the
next forecast.
The sales percentages in Exhibit
7 illustrate an important advantage
of the use of the computer in fore
casting sales demand. Although the
computer goes through exactly the
same procedure as the buyer in
making the calculations, the com
puter does the job more completely
and more accurately than the buyer
has time to do. For example, the
buyer is likely to round off to
percentages such as 10 per cent,
20 per cent, and 50 per cent in
estimating the percentage of season
sales already achieved while the
computer uses the more precise 9.3
per cent, 17.2 per cent, and 55.2
per cent. Similarly, the buyer is
likely to round off sales figures
(e.g., from 142 units to 150 units)
and the results of his calculations
(e.g., 25 per cent of 180 equals
about 50 instead of 45). These er
rors, although they may seem
small, accumulate and can result
in significant costs through over
stocking or understocking. The
computer can perform the calcula
tions quickly and with a high de
gree of precision.
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Furthermore, the computer has
the time to forecast every item in
the line and check stock status
several times a week. This helps
to catch sales trends early in the
selling season.

Special event adjustment
Another important characteristic
of this forecasting method is that
special events, such as promotions,
can be isolated so that they do not
affect the validity of the sales fore
cast. A big promotion of a particu
lar category of merchandise, if not
repeated regularly from year to
year, will cause a distortion of the
sales pattern for the year in which
it occurs and will invalidate fore
casts based on that pattern. To cor
rect for this influence, the extra
sales caused by the promotion are
simply removed from the sales pat
tern. This is done by matching the
pattern before and after the pro
motion with the patterns of other
years and then subtracting the ex
cess sales that cause a “hump”
the curve. These excess sales, of
course, also show the merchan
diser how effective his promotion
was. The same kind of adjustment
can be made for factors that re
duce sales, such as bad weather or
labor difficulties.

Purchase orders
Thus we have seen how the
computer performs the functions
of maintaining unit control records
and forecasting sales. The next step
in the cycle is to have the computer
Management Services
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orders for all reorders.
If this function is to be per
formed properly, the talents of both
the buyer and the computer must
be utilized. The computer can cal
culate sales demand on the basis
of the sales pattern, and for most
items it can go right ahead and
place the reorders. But some items
will no longer be available, and
alternative items will have to be
selected. In other cases it will be
possible to make several reorders;
then it may not be desirable to
order the entire balance needed to
fill the season’s sales demand. There
will also be a few cases, particu
larly those of low-volume items,
where random fluctuations cause
the forecast made in one week to
be vastly different from that made
the week before. All of these ex
ceptions must be reported to the
* - 1962 sales
buyer so that he can exercise his
x - 1963 sales
judgment in placing purchase or
ders.
o - 1964 sales
- Average of 1962, 1963, 1964 sales.

Alternative methods possible
There are many possible ways to
handle the special situations just
described. The computer could run
a prelisting of all the items it was
planning to purchase, and the list
could then be edited by the buyer.
Or the buyer could review the pur
chase orders after they had been
prepared by the computer. The im
portant point is that the computer
system is flexible and can handle
the problem in a way that suits
the individual retailer’s situation
while still reducing his clerical
work by preparing most of the pur
chase orders.
A further refinement in purchas
ing would be the use of economic
order quantities for determining
how much of various items to
order. The EOQ concept has been
described in many publications, in
cluding this one. (See “Inventory
Control” by Robert D. Niemeyer,
M/S July-August ’64, p. 25.) It is
basically an attempt to balance the
costs of making purchases, which
decrease as the size of the order
increases, against the costs of car
rying stock, which increase as the

May-June, 1966
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EXHIBIT 7

size of the order increases. EOQ
would be valuable in the case
staple items that are reordered fre
quently; it could provide a more
economical balance of stock.

Cost
A considerable investment may
be necessary to do the detailed
work required to develop and im
plement a computer system similar
to the one outlined in this article.
However, this investment should
show a significant return. Such a
system often can pay for itself
through clerical savings without
even considering the additional
profits that can be earned by more
efficient operation and better deci
sion making.
The actual costs of a computer
can often be shared with other
users, either by renting time from
a computer service bureau or by

operating a computer jointly with
other retailing establishments. (Ar
rangements can easily be made to
ensure that valuable information
does not fall into the hands of
competitors.)
It is not always easy to imple
ment a computer system, and retail
businesses present special compli
cations because of the many details
involved. To be successful in this
task, management must give formal
and detailed consideration to anal
ysis of just what its merchandising
functions are and how the com
puter can help.
This can be a difficult process,
but the benefits are significant, and
the dollar costs are not prohibitive.
As more and more retailers find
that their competitors have already
begun to make use of computers
as an aid in merchandising, they
will see what they can do to keep
pace.
31
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In the past each department developed its own "systems"; computers have led
to a centralized systems group with uniform procedures for the entire company.

The computer has caused the centralization of the
systems function, which once was scattered through
many departments. But the future may bring a dual
systems group, centralized and in departments, too.

ORGANIZATION OF SYSTEMS WORK:
REVIEW AND PREVIEW
by T. G. Christoph
American Can Company

— a
department sooner or later must re
recent development for many
flect the structure necessary
companies — already has under operate under current competitive,
gone a deep and significant change
economic, and technological condi
in the most progressive concerns.
tions.

Moreover, other equally significant
And the systems organization is
changes lie ahead in almost every
no exception.
company that has a systems func
tion at all.
Systems groups centralized
It may sound illogical at first
that a function so comparatively
The systems organizations in
young could already have changed
most companies today are highly
so radically in character. But the
centralized. That is, they are gen
organization pattern for nearly
erally service organizations which
every activity of any company
are not fragmented among depart
he systems department

T
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ments such as manufacturing, mar
keting, engineering. This systems
organization may report to a comp
troller or finance-vice president, but
its services are not exclusively, or
even primarily, directed toward the
accounting or financial activities.
This organizational pattern has
evolved as a direct result of the
automation of systems. Computeri
zation has forced the establishment
of uniform procedures for each sys
tem in order to be economically
feasible. More important, the use
of the computer in executing the
Management Services
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system provides for an automatic
which began five to ten years
means of policing the procedures
Prior to this computer period, sys
ensure that they are followed. If
tems organizations were generally
the procedures are not properly fol
characterized by departmentaliza
lowed, the computer rejects the
tion. Each department developed
data and does not execute the sys
the manual procedures necessary
tem.
for
operational systems, inde
pendent of other locations or de
partments.
Single control important
Often, in this earlier period when
Such discipline within the sys
computers were still fairly uncom
tem promotes conditions for single
mon, there was a Systems and Pro
control. By this I mean that when
cedures Group, generally in the
If procedures are not followed,
an automatic discipline can be
comptroller’s department, which
computer rejects the data.
achieved within a system, so that
tried to establish systems to bridge
the systems operation is stopped if
the gaps between departments.
procedures are violated, then it is
However, because of the limited
tems of the period were generally
highly desirable to have only one
automatic procedural controls that
control over the procedures. An ex
handicapped by this limitation.
could be built into these manual
ample would be an inventory con
systems, operational difficulties oc
trol system where theago.
files are
curred. Then procedural revisions
What is the future?
stored in a central direct access file
to “improve” the system were made
So far we have followed the de
designed to serve multiple locations
on an independent basis by each
velopment of the systems depart
via telecommunications networks.
department. As a result, in these
ment from the earlier rather amor
To have each location develop
manual systems, continuing erosion
phous organizations within depart
own procedures or individually re
of the initial procedures by the
ments to the highly centralized sys
vise the current computerized pro
affected departments so under
tems organization of today. Also,
cedures would result in chaos; con
mined the basic system that it re
we have indicated the direct im
sequently, a single control is em
quired revision and repair every
pact that changing technology and
ployed to develop uniform pro
three years or so.
economies have upon the systems
cedures for the entire system. The
organization. Following this same
same concept can be applied for
Systems accounting-oriented
logic we can forecast the probable
any computerized system that op
future systems organization.
Even the tabulating operations
erates for multiple locations or mul
Changing technology has been
were primarily on a departmental
the tiple departments within a single
important in the past and it will
basis — in the accounting depart
location.
continue to be so in the next ten
ment. Reports run for other depart
years. Technological advances will
ments were often designed to meet
Computer changed organization
continue to occur both in the data
the limits of the equipment or the
processing and telecommunications
This is the result of the techno
punched card and not for the bene
areas, and these developments will
fit of the manager involved. The
logical and economic impact of the
influence strongly the organiza
current computer and teleproc
equipment technologies were not
tional patterns of the systems per
sufficiently advanced at this point
essing capabilities. These were gen
sonnel. There are three basic techto permit flexibility, and the syserally unavailable before the period

We can expect to see data banks which will store all data pertinent to
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Time No.
sharing
and multipro
nological
developments
thatControls,
will Vol.C.
graming: This technique is cur
influence the systems personnel
rently being developed and in
and, through them, the company:
stalled; it will be further developed
Direct access mass storage de
and improved in the future. This
vices
Information storage and retrieval
will be a most important factor to
devices and techniques
the company or institution using a
Time-sharing and multiprogram
computer, since it dramatically im
ing computers.
proves the direct man-machine re
lationship.
Through advancing telecommuni
Advances to be expected
cations and larger and faster cen
Taking each of these develop
tral processors, the capability of the
ments in turn, we can expect the
time-shared computer to handle
following technological advances,
large-scale input problems will be
based on equipment manufacturers’
increased. This, coupled with the
programs and forecasts.
developing multiprograming tech
niques, will enable a large-scale
A. Direct access mass storage
computer configuration to serve
devices: The recent developments
all areas of a company directly on
in this area indicate that we can
a real time or “on demand” basis.
expect to have the equipment and
This change will enable each in
program techniques to store in this
formation user to interrogate com
type of equipment almost all data
puter files and to operate with the
produced by the business enter
computer as if it were his own ma
prise. The data would be filed in
chine. And, most significant, the
various types of devices, according
user will be able to do this from
to their use and required retrieval
his office or desk without the need
speeds.
for physical proximity to the com
Such data banks will contain all
puter.
pertinent data relative to the com
pany’s activities.
Organization changes
B. Information storage and re
The impact of these technologi
trieval devices and techniques: This
cal developments on businesses will
area is closely related to the mass
promote organizational changes,
data storage program. Through the
especially within the systems de
increasingly sophisticated use
partments. In the 1970’s it is very
telecommunications, multiple ac
possible the following organiza
cess to a centralized data bank will
tional patterns will evolve:
be a common technique. In addi
1. Highly centralized computer
tion, the use of visual display units
utility. This group would be re
will replace many printed reports
sponsible for file and major inter
now produced on the computer.
departmental computer program
There will be little incentive to
maintenance. It is to be expected
maintain a file of reports if the
that all data necessary to the opera
data are available more readily
tion of the enterprise will be
through a visual display device.
The use of input devices such as
light pens, optical scanners, data
THOMAS G. CHRISTOPH
collection equipment, and even
is system services' man
ager for the American
verbal commands will provide for
Can
Company,
New
Telecommunications and multipro
additional flexibility for file interro
York. With the company
graming will enable each information
gation and maintenance. Computer
since 1958, he also has
user in a company to operate with a
served it in the capaci
programing techniques, such as list
ties of systems admin
central computer as though it were
processing and string manipulation,
istrator and organiza
his exclusive machine.
now developing rapidly, will also
tion
planning analyst.
Mr. Christoph is a member of the Data Proc
provide for more convenient use
essing Management Association and The In
and retrieval of the filed data for
stitute of Management Sciences—College on
all decision making personnel.
Planning and College on Logistics.
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tive in Vol.
his 3,
reviewing
and constrain
stored within the computer
utility. Services,
This centralized systems group will
his activities to reviewing informa
become very skilled in developing
tion on only those activities that
sophisticated data gathering and
are critical or vital to his area of
responsibility.
disseminating techniques and pro
It will be possible and necessary
viding the most highly technical
to display the information in com
consulting services to all depart
binations which are designed for
ments.
the particular level of management
involved. With these new tech
Relocation in line functions
niques, it will be routine to provide
However, this group would not
each information user with the pre
provide all systems services. In fact,
cise information he requires to con
it would probably be a small group
trol his operations.
compared to today’s systems organ
At the lower levels of responsi
izations. The bulk of the systems
bility, the data (the raw useful
personnel would be located in op
facts reporting the enterprise’s ac
erating groups.
tivities) are reported in detail or
2. Operating group systems. The
in edited and systematic combina
following organizational pattern
tions. This information will be in
creasingly summarized and con
can evolve from the technologi
densed as it is reported to higher
cal and systems developments that
will have occurred by then — for
levels of management. At the ex
example, if
data pertinent
ecutive level, the information en
the company’s operation are col
compasses the summarized activi
lected, through automatic or semi
ties of the enterprise as a whole.
automatic techniques, and telecom
municated into the company’s cen
Analysts' influence will grow
tralized data bank, the primary de
The systems analysts will be the
mand for these data will come from
primary
source for devising pro
the information users.
grams
that
are designed to provide
These information users will be
effective
management
information
the operating and service or staff
storage
and
retrieval.
Their
train
personnel. They will want the in
ing
and
experience
will
enable
them
formation required to execute their
to
utilize
the
most
advanced
scien
responsibilities on a “real time” or
tific problem-solving techniques in
on a “demand” basis. This require
the development of each of these
ment will modify or perhaps even
systems.
eliminate the concept of calendar
It is expected that many of these
reporting — i.e., regular monthly,
systems
analysts will move directly
weekly, etc., reports that we are so
into
the
operational groups and as
familiar with in today’s organiza
sume
“
line
” responsibilities. This is
tions. In addition, the use of the
very
likely
when one considers the
new information retrieval devices
shortage
of
technically trained per
will further reduce regular report
sonnel
at
the
present time. Future
ing requirements since printed re
shortages
appear
even more criti
ports will be largely unnecessary
In
fact,
it
is
expected
that the
within the enterprise because each
systems
analysis
groups
being
de
current operation can be reviewed
veloped
today
will
provide
a
sig
as often as required.
nificant source for tomorrow’s man
The possibilities of "on demand" in
agerial requirements because
terrogation should modify—perhaps
Critical evaluation needed
their special training and knowl
even eliminate—the necessity for
edge of the company. This may
This type of operation will enable
regular monthly or weekly reports so
the information user to interrogate
well be the most important con
familiar today.
the file as he needs it, and to de
tribution to companies that the

systems departments can make at
velop a close control of the dyna
mic operation. Since so many data
present. It should become even
more important in the coming
are available, the information user
twenty years.
will, of course, be extremely selec
May-June, 1966
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Too often, this article suggests, evaluations of R&D
engineers are made on a subjective basis. Instead,
why not use a scaled rating form, filled out by a
board similar to a medical board?

A TOOL FOR EVALUATING
PERFORMANCE OF R&D ENGINEERS
by Chester Knutila
U.S. Atomic Energy Commission

of manage
in its success. The evaluation form
ment the space age have led
explained in this article is offered
to the creation of a variety of newas a partial solution to the problem
tools for cost and performance con
of project engineer selection and
trol — PERT, PERT/Cost, Critical
evaluation.
Path Scheduling, cost-effectiveness
analysis, and the like. For the most
R&D programs
part, these techniques are designed
The importance of improving the
to ensure adherence to time, cost,
or quality standards.
control of research and develop
In research and development,
ment projects is obvious. In the last
decade R&D has become big busi
however, as in any other field of
management, there is no substitute
ness. The government, through such
for human beings. The man in
agencies as the Department of De
charge of a project may well be
fense, the National Aeronautics and
Space Administration, and the
the most important single element
he complexities

T
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Atomic Energy Commission, spends
some $15 billion a year either in
house or through industry to widen
the frontiers of knowledge
chemistry, space, nuclear power,
oceanography, geology, and a host
of other sciences.
Plans for R&D programs financed
by the government are developed
through the budget process. The
programs are reviewed, approved,
and completed within a framework
that generally specifies objectives,
significant events, schedules, and
cost estimates. This process pro
vides control from the standpoint

Management Services
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of budgets, schedules, and objec
his ability to produce results with
tives. PERT (Program Evaluation
the limited funds provided to his
and Review Technique) is being
project. He is, in essence, the back
used more and more to control
bone of the R&D industry and the
time schedules, and attempts are
reason the United States has been
so successful in pushing ahead in
being made to apply PERT/Cost
the space race, nuclear energy, and
techniques to the control of
R&D contractors of the govern
other fields of science.
For projects in the field of pure
ment internally prepare similar
budgets and control documents,
research and for projects that are
starting with R&D work papers,
not subject to PERT network anal
ysis and control, neither the gov
which spell out the man-hours, ma
terial and equipment dollars, pur
ernment nor the contractors have
chased service dollars, overhead
any sure means of determining
and general and administrative dol
whether physical progress is keep
lars, etc., comprising the detailed
ing pace with dollar expenditures.
cost estimates for the projects in
Currently, reporting
physical
progress is a technical administra
volved in the government program.
The resulting summary estimates
tive function whereas cost report
are then carefully compared with
ing is an accounting function. Such
Generally, each project is
control as is exercised is of a hitactual expenditures on a monthly
and cumulative basis to assure that
or-miss nature, almost entirely de
the responsibility of a
government and company funds
pendent on the astuteness or aware
highly skilled and educated
are properly expended.
ness of the program administrators
involved.

scientist who bears the title

Project engineer

Generally, each project con
ducted by a government contractor
is the responsibility of a highly
skilled and educated scientist who
bears the title of “project engineer."
He is responsible to company man
agement for the successful com
pletion of the projects. He acts as
the approval authority for all ex
penditures of project funds and de
termines with management ap
proval the nature of the experi
ments
be undertaken. His suc
cess or failure and his entitlement
to incentive compensation, promo
tion, and the like all depend on
CHESTER KNUTILA, CPA,
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Is cost justified?

Apparently there is no easy an
swer to the perennial question, “Is
the physical progress keeping pace
with the dollars expended?” The
balance of this article is, therefore,
to be construed only as a partial
answer to the problem. It is an at
tempt to provide R&D manage
ment with a tool to assure that
those personnel assigned as project
engineers are aware of the basic
requirements of project control.
Generally, by training and en
vironment, scientific personnel are
more concerned with technical
problems than with such dull, mun
dane aspects of a project as costs,
reports, and budgets. This atti
tude is desirable, for it results in
scientific progress. However, once
an engineer is given responsibility
for a project, he cannot divorce
himself from the nontechnical de
mands of his job. If he is admin
istratively oriented as well as tech
nically oriented, his worth to him
self, his company, and his country
increases. Additionally, if he is sen
sitive to costs, budgets, and related
aspects of technical progress, he
saves time and money for the proj
ect, thereby reducing overall pro-

of "project engineer,"

but . . . generally by training
and environment, scientists

are more concerned with
technical problems than

with such dull, technical
aspects of a problem as costs,
reports, and budgets . . .
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EXHIBIT I

Project Engineer Evaluation Report

Date of Report:

GENERAL INFORMATION
Name

Title of Project

Project Assigned:

Annual Expenditures of Project: $
Immediate Superior:

Number of Employees Involved in Project:

Other Pertinent Data:

SPECIFIC DATA
Control of Project Objectives:

Numerical Weight of Rating
(5)
(10)
(15)
Numerical
Behind Schedule On Schedule Ahead of Schedule Rating

Project Objectives Being
Met in Timely Manner:
Prior Performance Record
on Assigned

(5)
Fair
Grasp

(10)
Good

(15)
Excellent

Project Objectives:

Understanding of Project’s
Relationship to Total Program:

Understanding of Scientific
Disciplines Involved:
Recording
Procedures Used
in Reports, Notebooks, etc.,
and Clarity Thereof:

Timeliness of Status Reports
Management:
■

Awareness of Budgets
Expenditure Rates:

Clarity and Completeness
Project Proposals:
Documentation and Justifica
tion for Design Changes:

38
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Engineer:

—
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Project Engineer Evaluation Report
(Continuing)
SPECIFIC DATA cont’d

Numerical Weight of Rating
(3)
(1)
(2)
Good
Excellent
Fair

Control of Resources:

Numerical
Rating

Utilization of Personnel
Effective Manner:

Timely Reporting
Hours Expended:
Control of Material Budgets
and Expenditures:

Apparent Utilization of
Materials & Supplies (Large
Unused Stocks of Supplies
on Hand, Ordering More than
Necessary, etc.):

Condition of Equipment (Used
Effectively, Dusty, Excess
to Needs,

Condition of Work Area (Clean,
Organized, Well-Kept):
Control of Self:

Awareness of New Developments
in His Field of Endeavor:
Engaged in Training

Other

Upgrading in His
Activity
Societies:

Professional

Attendance at Technical
Symposiums, etc.:

Other Factors:

TOTAL SCORE OF RATINGS

Name & Title of Reviewer
Signature and Date

May-June, 1966
Published by eGrove, 1966
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RATING SCALE
Project Engineer's Control of
Capability
Above average
Average
Below average

Project
Objectives

Resources

Self

Total

125-150
90-125
0-90

12-18
6-12
0-6

8-12
4-8
0-4

145-180
100-145
0-100

EXHIBIT 2

Like the rating form itself,

the suggested scale stresses
the project engineer’s grasp
and control of project
objectives; emphasis is

always on completion of the
project within the time

and money limits imposed
by management.

gram costs to the company and
the government.
One method by which manage
ment might assure itself that the
best project engineers are assigned
to the most critical projects would
be to rate each project engineer on
a scale of from 60 to 180 on the
sample project engineer evaluation
form shown in Exhibit 1 on pages
38 and 39.
Such ratings might be prepared
by a board similar to a contractor
selection board or to a medical
board in an accredited hospital.
The company could appoint, to
terms of varying length, senior
technical personnel whose function
would be to rate each project en
gineer periodically on three main
functions:
1. Control of Project Objectives
(50 to 150 points): This would
cover the engineer’s current and
past performance on projects, his
grasp of such projects’ objectives,
his understanding of the projects’
relationships to total program re
quirements, his understanding of
the scientific disciplines involved,
and the clarity and timeliness of
his reports to and contacts with
management.
2. Control of Resources (6 to 18
points): This would cover the en
gineer’s utilization of personnel,
materials, and capital facilities and
the general conduct of the work.
3. Control of Self (4 to 12
points): This would cover the en
gineer’s knowledge of his field of
endeavor and his attempts to keep
abreast of changes in his
The rating sheets could initially
be compiled by individual mem
bers of the board acting inde
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pendently, with final ratings based
on agreement of the entire board
sitting as a whole.
Ranges of standards could be
established to provide a quick
reference for management pur
poses. A suggested scale might run
somewhat as shown in Exhibit 2
above.
Like the rating form itself, the
suggested scale stresses the project
engineer’s grasp and control
project objectives since the primary
emphasis is always on the comple
tion of the project within the time
and money constraints imposed by
management. To conform to the
practice of our mnemonic society,
one might call the entire system
“PEER” (from the initials of the
appended report form, “Project En
gineer Evaluation Report”).
So far is known, the evaluation
system proposed in this article has
not been used by any of the major
defense contractors in the United
States. Most evaluations of scien
tific personnel are still being made
subjectively by management or on
standardized personnel forms that
do not cover the specific points
emphasized in this article.
It is my belief that the evaluation
procedure outlined here (with the
appended form), by focusing the
attention of engineers on the re
quirements of effective project
management, would in the long
run result in better direction of ef
fort, reduced costs, and quicker re
sults. If effectively administered, it
could enable R&D contractors to
cut costs and thus directly reduce
or redirect the amount of taxpayer
funds currently being expended on
research and development.
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“Software” is rapidly becoming the most pressing
problem in the data processing world. This article
discusses the pros and cons of two of the most com
mon of the new—

PROBLEM - ORIENTED LANGUAGES:
FORTRAN VS. COBOL
by Wayne S. Boutell
University of California

in business applications, it has be
significant de
come mandatory for accountants,
velopments in the computer
revolution during the last five yearsproduction managers, operations
researchers, and other personnel in
has been the use of problem-or

business firms to acquire some un
iented languages. These languages
derstanding of the potential of
have opened the door to vastly in
creased opportunities for utiliza
these problem-oriented languages.
tion of the computer, and they have
This understanding should further
greatly reduced the programing ef
an appreciation of the problems
fort required to accomplish de
faced by data processing per
sired objectives.
sonnel and promote more satisfac
Since most businessmen have
tory communication between the
never had a course in computer
technical experts and the business
programing and since the computer
managers at all levels of the busi
is becoming increasingly important
ness firms. Because of the relative
ne of the most

O

May-June,
19661966
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simplicity of problem-oriented lan
guages, it is possible to obtain a
grasp of the basic concepts of these
languages in fifteen to twenty
hours of study.
A major reason for the use of
problem-oriented languages is the
increasing shortage of qualified pro
gramers at all levels. Since these
languages can be mastered within a
relatively short span of time, pro
gramers can be trained more read
ily. The use of problem-oriented
languages not only facilitates train
ing but also reduces the program-
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ing effort necessary to obtain ac
ceptable programs by as much as
80 per cent. The expert programers
claim that this gain is at least par
tially offset by a certain sacrifice
in the efficiency of the machine
language program, and this point
would certainly have to be granted;
but, on balance, the bulk of the
evidence indicates that eventually
problem-oriented languages will re
place the so-called machine-or
iented languages both in business
data processing applications and
scientific research.
Problem-oriented languages



It has become almost mandatory for
business managers to acquire a
ing knowledge of one of the problem
languages. Fortunately, they are so
simple that a grasp of basic concepts
can be gained in fifteen to twenty
hours of study.

What is a problem-oriented lan
guage? In essence, it is a language
that approximates the language
the problem that is to be solved by
the computer. Since the language
of the problem bears little resem
blance to the instructions required
by the computer to process the
data, it is necessary to provide the
computer with a translator that will
convert the problem-oriented lan
guage to machine-oriented lan
guage that can be interpreted by
the computer circuitry. This trans
lator is itself a computer program,
and it is generally referred to as a
compiler.
Each computer manufacturer has
the responsibility of providing
these compiler programs, thus free
ing the programer from many con
ventions and restrictions inherent
in machine-oriented languages. The
compiler, in addition to the trans
lating function, also scans the prob
lem-oriented language program for
syntactical errors and provides er
ror messages (sometimes called
diagnostics) to the programer to
ease the debugging of the program.
It should be noted that a more
recent development is the intro
duction of PL/1 (Programing
Language — First Version) for the
IBM System/360 line of computers.
PL/1 is a problem-oriented lan
guage that incorporates the basic
features of COBOL, FORTRAN,
and ALGOL within a single sche
ma. It is modular in character. A
relatively inexperienced user can
learn that subset of the language

https://egrove.olemiss.edu/mgmtservices/vol3/iss3/11
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which is suited to his particular
programing requirements, yet the
language is sufficiently general so
that it is useful to any computer
user. In view of the fact that PL/
1 is not yet fully developed, the
subsequent discussion will be lim
ited to those languages that are
in use at the present time.
The principal problem-oriented
languages that are in general use
today are illustrated in the follow
ing diagram:

Corresponding

Basic
Language

Problem-oriented
Language

Verbalization as
represented by
the English Language

COBOL
FORTRAN

Quantification
represented by
mathematical
notation

ALGOL

Characteristics of COBOL

If the problem, such as a busi
ness transaction, can be stated in
ordinary English, then the most
suitable problem-oriented language
is probably COBOL. COBOL is an
abbreviation for “COmmon Busi
ness Oriented Language.” This lan
guage was developed in 1959 by a
committee composed of govern
ment users and computer manu
facturers.1 The COBOL-61 version
of this language is the one that is
most widely used today although
various manufacturers have made
changes since COBOL-61 was
adopted. For example, IBM 7094
COBOL is in its thirteenth version.
Nature of FORTRAN

FORTRAN is the oldest of the
problem-oriented languages, hav
ing been developed originally in
1956 by IBM for use with the IBM
704 computer. FORTRAN is an ab
breviation for “FORmula TRANs
lation” and has been primarily used
for scientific and mathematical pro
graming problems. However, there
is an increasing conviction that
FORTRAN may also be adaptable
to business problems, and it has
Management Services 44
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Before the development of machine translators, communication was difficult between
the problem language of the programer and the machine language of
data processor.

been used successfully in a num
ber of situations.2
Characteristics of ALGOL


The problem-oriented language
that is closest to the symbolism em
ployed in mathematical and statis
tical notation is ALGOL. ALGOL,
which stands for ALGOrithmic
Language, is exactly what its name
implies: a language for expressing
algorithms.3 ALGOL was devel
oped originally to standardize com
munication among mathematicians
of the world and to provide a basis
for common understanding and a
precision of exposition.

the facility for compiling programs
written in either FORTRAN or
COBOL. Apparently, IBM feels
that the announced purpose of the
System/360, that of meeting the
requirements of scientifically ori
ented users as well
businessoriented users within the frame
work of one set of hardware com
ponents, can be accomplished by
utilizing these two problem-orient
ed languages. This development,
course, does not imply any com
mitment as to which language
would be used for which type
application. It is
interesting to
note that IBM has apparently de-

Best business languages

Since this article is primarily
concerned with the potential
problem-oriented languages in busi
ness-type problems, the remainder
of the discussion will center around
the various aspects of FORTRAN
and COBOL. ALGOL appears to
be primarily suited to problems
that either do not exist in business
situations or can be expressed
FORTRAN.
The IBM System/360 provides
May-June,
19661966
Published
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Ac

emphasized the symbolic-type in
termediate languages that are used
in business today.4 The Burroughs
B-5000
de-emphasizes the use
of machine-oriented languages.
Pros and cons

Before examining the differences
between FORTRAN and COBOL,
it is well to review certain basic
characteristics of a problem-or
iented language. As mentioned ear
lier, the use of a compiler (trans
lator) is essential to the implemen
tation of any problem-oriented
language. Therefore, the efficiency
of any problem-oriented language
depends in large measure on the
efficiency of the compiler that was
written by the computer manufac
turer to translate the problemoriented language. Understandably,
the efficiency of compiler programs
varies among the several computer
manufacturers. Therefore, the com
parison between two languages
such as FORTRAN and COBOL
is a measure both of the language
itself and of the efficiency of the
compiler. These two aspects of the
problem are not separable. There
fore, conflicting conclusions may be
43
45
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THE ORIGINS OF " AUTOMATIC PROGRAMING"
One of the reasons for the grow
ing use of computers by industry—
and perhaps the most important
reason for their widespread use
 that
today—is the simplifications
have been made in the task of
programing the machines. Basic
ally a computer recognizes only
two impulses, on and off, which can
represent the symbols 1 and 0 used
in binary notation. By use of the
two symbols and a binary number
ing system, any decimal number
can be represented,
well as a
number of alphabetic words. (See
“Electronic Data Processor,” M/S,
March-April, ’64.)
This series of binary numbers is
the machine language, the code
which the computer can work with.
When computers were first intro
duced it was necessary for human
programers to translate each of the
steps in a carefully designed com
puter program into its computer
code equivalent in binary num
bers. Thus, the instruction “load
address” might have been written
as 01000001.
The first step toward what is
sometimes euphemistically called
“automatic programing” came with
the development of an assembly
program which the machine could
use to translate symbols or Arabic
letters into their binary equivalents.
In effect, the machine was helping
create its own programs by trans
lating each command into the nec
essary binary number and punch
ing it on a card. These cards, pro
duced by the computer, could then
be fed back into the computer
with cards containing the raw data
of the problem to be solved. “Load
address” could now be LA instead
of 01000001 as far as the human
programer was concerned.
Further refinements have all
stemmed from this first great sim
plification. They have in effect
been further developments of the

computer’s ability to help in the
simple clerical task of creating its
own programs in all their detail as
long as the actual operations that
must be performed are first spelled
out for the machine by the human
programer. The next step after the
development of the first rudimen
tary assembly programs was allow
ing the computer to assign loca
tions within its memory for instruc
tions that had to be stored.
So far, writing a program, though
infinitely simpler than it had been
in the days when the program had
to be prepared in the machine’s
language, was still complicated by
the fact that the computer re
quired one written instruction for
each of its operations. With the de
velopment of macro instructions
this problem too was greatly eased.
Every computer program has cer
tain common instructions which
are repeated several times during
the course of the program. These
instructions — read a card or tape,
store for print — although simple
in English, require detailed instruc
tions to the computer as to just
what actions must be taken.
Through macro instructions, the
detailed sequential steps the com
puter must take to execute one
these simple commands were pro
gramed into the computer itself, so
that one simple command in sym
bolic language could trigger a
whole series of machine-language
instructions for the computer.
It was as though instructions
were given first — after the phase
when the human programer had
to put every instruction in machine
language — in a type of pidgin
English where every command
had to be spelled out in detail.
Then as programers grew more
skilled and machines more sophis
ticated, a higher type of language
evolved in which the machine per
formed a whole series of actions —

44
https://egrove.olemiss.edu/mgmtservices/vol3/iss3/11

or rather programmed itself to per
form a whole series of actions —
on the basis of one instruction.
A very rough and imperfect
analogy would lie in the instruc
tions given a small child asked to
do something for the first time. At
first they would be extremely de
tailed, telling him exactly what to
do and how to do it. As the child
grew older, though, the detailed in
structions could contract to one
sentence. The difference with the
computer was that detailed ma
chine instructions were still neces
sary, but the machine could pro
duce them itself, given the one
overriding instruction.
The effect of macro instructions,
of course, was tremendous. Pro
gramers could be trained more
quickly and easily, and, most im
portant of
the time required to
write programs was reduced. Since
even today the short supply of
programers represents a bad bottle
neck in electronic data processing,
it can be imagined how much more
critical this would be if it took as
long to train programers as it once
did, and as long to write a pro
gram.
In the time interval since the in
troduction of macro instructions,
programing languages have grown
immensely more sophisticated and
versatile. Pidgin English has
evolved into a fairly respectable
form of Basic English, with its own
rigid rules of grammar and syntax.
The two programing languages
discussed in this article, FORT
RAN and COBOL, were devel
oped, respectively, by IBM and the
Department of Defense. COBOL
is a language acceptable to
major computers; it was developed
as a common language. But many
manufacturers have their own spe
cialized languages as well, which
in most cases are more efficient on
their machines than COBOL.
Management Services
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reached by two people carrying
out the comparison on different
equipment, utilizing different com
piler programs.
Advantages and disadvantages

However, although these differ
ences may be difficult to quantify,
it is certain that, in general, the
use of a problem-oriented language
inherently contains the following
advantages:
Reduces programer training
cycle
Reduces programing effort to
accomplish a given objective
Provides an instructional me
dium that de-emphasizes technical
rules.
It is certainly true that the use
of problem-oriented languages con
tains certain concomitant disad
vantages also:
Resulting machine-language pro
the
grams are relatively
inefficient as
compared to symbolic or absolute
machine-language coding.
The programs written in prob
lem-oriented languages are difficult
to relate to the computer hardware
and may complicate debugging.

FORTRAN

What is the basic structure
FORTRAN? FORTRAN is com
posed of a relatively highly for
malized set of rules primarily
adaptable to statements that ap
proach mathematical formulations.
Rut it is also true that many busi
ness transactions are reducible
precise mathematical expressions.
For example, the computational
algorithm normally used in connec
tion with payroll can be quantified
rather readily. The basic structure
of the computation (in the case of
hourly payroll) involves a multi
plication of an hourly rate by a
weekly total of hours in order to
obtain a gross pay amount. Addi
tional complications may be visual
ized, such as overtime pay or night
shift differential, which might com
plicate the algorithm.
Let us assume that the base pay
rate is $1.50 per hour. Let us
further assume that the employee
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The language of
problem to be solved has little resemblance
to the numerical language of the computer which must solve it.

worked 42 hours during the week,
that there was no night shift dif
ferential involved in the calcula
tion, and, finally, that overtime is
paid for hours worked in excess
40 hours. Our manual calculation
might be somewhat as follows:
1.50 X

42 = 63.00

0.75 X
Gross

Pay

2 =

1.50
64.50

If we were to present a similar
statement as a part of a FORTRAN
computer program, it might look
something like this:

output instructions and the restric
tiveness of quantifying precisely
certain business transactions.
COBOL

What is COBOL? COBOL is a
highly structured subset of English.
As already mentioned, COBOL is
closer to plain English than is
FORTRAN. For example, the state
ment noted above might be stated
in COBOL:
MULTIPLY RATE BY HOURS GIVING STRAIGHTTIME ROUNDED. DIVIDE RATE BY 2 GIVING
OVERTIME-PREMIUM.

GROSS = (RATE X HOURS) +
(HOURS - 40.0) X RATE/2.0

PLY

MIUM

Arithmetical operations can be
precisely stated in FORTRAN in a
completely general way. The pri
mary difficulty with FORTRAN is
in the more complicated programs
where the significance of the arith
metic statements is not readily de
terminable from the context. There
may be need for interpretative com
ments
accompany the FOR
TRAN program. Additional com
plications may develop because of
the relative formality of the input/

SUBTRACT

40

FROM

OVERTIME-HOURS. MULTI
OVERTIME-HOURS BY OVERTIME-PRE

HOURS

GIVING

GIVING

STRAIGHT-TIME

OVERTIME ROUNDED. ADD
AND
OVERTIME
GIVING

GROSS-PAY.

It is obvious from the foregoing
COBOL statements that such a set
of instructions would be just as
readable to a payroll clerk un
skilled in computer fundamentals
as it would be to a highly trained
programer. There are certain diffi
culties presented by COBOL in its
present state of development. Be
cause it is relatively new, there
are few standardized programs
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Number of Cards
in Source
Program

Type of Problem
Job Order Cost Calculation
Sort Routine
Hourly Payroll Computation
Order Processing Cycle

Compilation
Times
minutes)

% Increase in
Compilation
of COBOL
Over

FORTRAN

COBOL

FORTRAN

COBOL

FORTRAN

18
25
35
22

72
56
115
288*

0.5007
0.4890
0.5099
0.5040

0.7989
0.8108
0.8390
1.1111*

59.6
65.8
64.5
120.46*

*lncludes additional output report on rejected orders.

EXHIBIT I

Since COBOL is further
removed than FORTRAN

from the precise statements
required by the conventions

of machine-type languages,
it is natural to expect longer

compilation time for COBOL
programs than for those
written in FORTRAN,

which have been worked out and
are available to COBOL users.
Each installation must develop its
own programs. Because of the rudi
mentary nature of COBOL each
manufacturer attempts to add spe
cial subprograms to provide addi
tional service for his customers.
Consequently, one of the an
nounced objectives of COBOL,
that of allowing the same programs
to be run on computers produced
by different manufacturers, is abro
gated and its flexibility correspond
ingly reduced.
Finally, COBOL in its present
state has been designed
a lan
guage to be used in connection
with batch-controlled systems.5
This further limits the flexibility of
COBOL.

Efficiency test
The difficulties considered in
connection with FORTRAN and
COBOL so far stem largely from
an investigation of the structure of
the language and from comparison
of the syntactical rules. In order to
gain some additional understand
ing of FORTRAN and COBOL,
four relatively simple programs
were written in FORTRAN and
COBOL in order to determine the
relative merits of the two lan
guages. These programs were com
piled on the IBM 7090 (operating
under the
6 system, which
provides for comparable compila
tion of both FORTRAN and CO
BOL programs). Exhibit 1 above
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sets forth the results of the test.
The substantial difference in the
length of the programs is readily
apparent from this summary. Since
COBOL is further removed than
FORTRAN from the precise state
ments required by the conventions
of machine-type languages, it is
natural to expect longer compila
tion times for COBOL programs.
As indicated in Exhibit 1, the CO
BOL programs take approximately
60 to 65 per cent longer to compile
on the IBM 7090 computer. The
results of the test lend strong sup
port to the argument that FOR
TRAN is a more efficient language
than COBOL, both in the amount
of preparation required by the pro
gramer and in the amount of com
puter time necessary to compile
identical programs.
Additional conclusions reached
as a result of preparing and run
ning these programs are summar
ized in Exhibit 2 on page 47.

Trend to COBOL
Another current controversy is
between the use of an intermediate
symbolic-type language that is ma
chine-oriented and a problem-or
iented language such
COBOL.
Although it is not possible to gen
eralize from a few specific cases,
the arguments are fairly clear. The
advocates of the machine-oriented
languages maintain that the maxi
mum efficiency can be obtained
through using essentially one-toone correspondence between the
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simple tasks such as sorting, report
programer’s coding and the abso
generation, and preparing internal
lute machine-language that pro
subprograms for computing loga
vides the instructions to the com
rithms, absolute values, square
puter. The advocates of the prob
roots, and similar repetitive-type
lem-oriented languages maintain
mathematical algorithms. A partial
that this advantage of machineanswer to this problem has been
oriented languages is more than
provided by IBM with the COBOL
offset by the reduction in pro
compiler for the IBM System/360.
gramer training time and program
Five major innovations are in
writing and debugging. Several of
cluded in the COBOL manual for
the large companies are either pro
this system:8
graming in COBOL at the present
A report writer facility that al
time or are in the process of switch
lows considerable flexibility in de
ing from machine-oriented to prob
signing reports
lem-oriented languages. The trend
A sort option that allows internal
is definitely toward problem-or
sorting of an intermediate file
iented languages and, in the case
through a single command
of business firms, COBOL seems
A source program library facility
to be the choice.7
that provides a badly needed
means of obtaining recurring pro
A COBOL drawback
grams from an alternate input unit
One of the major complaints
A means of adapting COBOL, a
about the COBOL language has
basic batch-controlled system lan
been its relatively elementary
guage, to a system employing some
One of the major complaints
structure, requiring extensive pro
type of mass storage facility
about the COBOL language
Supplementary options necessary
graming to accomplish relatively

has been its relatively
elementary structure,

requiring extensive
EXHIBIT 2

programing to accomplish
relatively simple tasks.

RELATIVE ADVANTAGES

TWO PROBLEM-ORIENTED LANGUAGES

FORTRAN

COBOL

1. Availability of mathematical
routines (internal functions)
program preparation.

1. Programs are easier to prepare, to
keypunch, and to read.

2. Availability of the SHARE* library
increases the flexibilty of programing.**

2. Output editing features are better.

3. FORTRAN is more readily adaptable
to statistical and operations research
type business problems.

3. Use of longer data-names (maximum
of 30 characters) allows more detailed
descriptions of the data.

4. Internally generated variables need
not be defined
a format statement.

4. The logical structure of files, rec
ords, and elements approximates busi
ness practice.

5. Very few words are reserved in
FORTRAN,
allowing
the
programer
greater freedom
the choice of vari

5. COBOL is more readily adaptable
batch-controlled accounting-type appli
cations.

able names.

*This is an organization of IBM users of large-scale computers
the scientific and
engineering fields. They hold regular meetings, the purpose of which is to share
programs and information.
**This may be only a temporary advantage pending the development of standardized
subprograms
COBOL.

May-June,
19661966
Published
by eGrove,
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In the time since the introduction of macro instructions, computers have progressed
from accepting crude, detailed instructions in a form of "pidgin" English into an
immensely more sophisticated and versatile understanding of a form of Basic English.

for employing telecommunication
equipment as an integral part of
the computer system.

Even though the swing seems to
be in the direction of COBOL for
business, it seems useful at least to
suggest possible alternative pro
graming languages that might be
useful. The only other programing
language in general use that seems
to have any chance of succeeding
is FORTRAN. It is not the purpose

of this paper to make a judgment
as to which language should, or
will, prevail or whether PL/1 will
eventually supersede both FOR
TRAN and COBOL. As a matter
of fact, it is possible that all three
languages will maintain an estab
lished place in the programing
repertory of forward-looking busi
nesses. However, certain conclu
sions can be drawn from this dis
cussion:
There is a definite trend from
machine-oriented languages to
problem-oriented languages.

1 The organizations participating in the
original development were the follow
ing:
Air Materiel Command, United States
Air Force
Bureau of Standards, Department
and of
Commerce
David Taylor Model Basin, Bureau of
Ships, United States Navy
Electronic Data Processing Division,
Honeywell, Inc.
Burroughs Corporation
International Business Machines Cor
poration
Radio Corporation of America
Sylvania Electric Products, Inc.
Univac Division of Sperry-Rand Cor
poration
2 See, for example, R. Clay Sprowls, Edi
tor, “Electronic Computers in Education
for Business,” published by Western
Data Processing Center, University of

California, Los Angeles, 1963,
Wayne S. Boutell, Auditing with the
Computer, University of California Press,
1965.
3 An algorithm may be defined as a
series of well defined arithmetic steps
that are followed in order to obtain a
desired result.
4 These languages are commonly referred
to as machine-oriented languages al
though mnemonic operation codes and
relative addressing distinguish these lan
guages from absolute machine-language
coding. For example, the SPS (Symbolic
Programing
and Auto-coder lan
guages are intermediate-type
used in
with the IBM 1401
computer.
5 A batch-controlled system may be de
fined as a system in which it is neces

Conclusions
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It is almost essential, given the
present state of technology and
programing languages, that any
computers purchased should have
sufficient flexibility to accept FOR
TRAN as well as COBOL programs
with equal facility.
Strong pressures should be ex
erted to maintain uniformity in
further developments in COBOL so
that the language maintains the
flexibility necessary for it to be
translated by compiler programs
written by each and every comput
er manufacturer.

sary to accumulate related data input
(usually in sequential order) and to proc
ess this data at one time, usually updat
ing a master file at the same time. A
batch processing operation which is most
familiar is the processing of payroll.
6 IBSYS is an abbreviation for IBM sys
tem and is
supervisory system which
does the following:
a. In response to user requests (in
the form of control cards), it brings a
specific compiler into memory.
b. In response to user and program
requests, it controls input-output opera
tions.
7 For example, Westinghouse, Kaiser
Aluminum, and Republic Aviation
8 IBM Systems Reference Library, IBM
System/360 Operating System, COBOL
Language, File No. S360-24, Form C286516-0.
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REFERENCE GUIDE FOR ROUTINE FORMULAS
by Harvey N. Rose
Lybrand, Ross Bros. & Montgomery

they are all time-tested, accurate,
of us has probably had the
and, if this page is kept near at
slightly maddening experience
of needing a routine formula — hand, instantly available.
So the next time the need for in
which we know very well — and
formation arises at the least favor
completely forgetting what it is.
able place and time, we hope that
This very brief resume is intended
one of these twelve simple formu
to serve as a handy reference for
las reproduced below will meet the
use on those frustrating occasions.
need.
None of the formulas is new but
ach

E

This compilation brings

together in

place for

convenient reference
of the most frequently

used business equations.

Maintenance

Direct Labor

Labor Performance (% ) =
---

Pieces Produced X Standard Hours per Piece

X 100

------------ —

Number of Hours Worked

Ratio of Maintenance to Production Labor =
Total Maintenance Man Hours
-----------------------------X 100
---------- - ------Total Production Man Hours

Preventive Maintenance Influence Index =
Number of Terminations--------------------------------------------------- Breakdown Hours
Critical Equipment
Labor Turnover =
—
x 100
Average Number of Employees
Total Hours Critical Equipment Operated
Use
Actual Cost per Standard Hour =
--Payroll ($)
Machine Utilization
Pieces Produced
--- X Standard Hours per Piece
Utilization (%) =
Actual Hours in
------ ----------- ;
X 100
Production Control Effectiveness
Total Machine Capacity (Hours)
Schedule Performance (%) =
Number of Orders Shipped
------------------------ ——

-

----x 100

Number of Orders Scheduled to be Shipped
Inventory

----Labor
Indirect

(Expediters, dispatchers, material handlers, etc.)
Indirect Labor Ratio =

---

Hours Worked (Indirect)
;
Hours Worked (Direct)

Cost of Goods Sold
-------------------------------------Turnover Ratio =
Average Inventory at Cost

Quality of Work

Service Level (%) =
Number of Items Available When Requested

Rejection Rate =
Number of Pieces Rejected
----

------------------------------- —

Total Number of Items Requested

X 100

Total Pieces Produced

Maintenance

X 100

HARVEY N. ROSE is a management consultant
in the Boston office of Lybrand, Ross Bros. &

Maintenance Index =
Maintenance Cost ($)

Montgomery.

In

senior industrial

the

past

he

has

served

as

engineer at Kaman Aircraft

and as administrative engineer at United Air

Plant Investment ($)

Product Cost Contribution =
Maintenance
--Direct Labor Hours
--------------- -

Number of 1000 Units Produced
May-June, 1966

Published by eGrove, 1966

craft. Mr. Rose

a member of the American

Institute of Industrial Engineers and the Ameri
can Production and Inventory Control Society.

X 100

-----------

His article, "The Field Service Story," was pub
lished in the November, 1961, issue of Ad
vanced Management.

49

51

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 3 [1966], No. 3, Art. 11

It is costly and time-consuming to wait to correct the
flaws in a new information system until it is already
in operation. This author suggests an alternative—
pretesting a model of the system.

USING SIMULATION TO DESIGN A
MANAGEMENT INFORMATION SYSTEM
by Adolph F. Moravec
Booz, Allen Applied Research Inc.

a new management
information system is at least
as difficult a task as designing
new production machine. Typically
it takes as much — if not more —
time, effort, and attention from spe
cialists and management alike.
Yet there is no comparison be
tween the two design jobs in terms
of the predictability of the results.
New equipment, after a normal
shakedown period, usually per
forms pretty much as expected.
New management systems, on the
other hand, all too often require so
much debugging that they never
esigning

D

reach a stage when they can be
considered
a Some of this unpredictability is
inevitable, of course. Because in
formation systems involve human
beings, they can never be designed
in
scientific a manner as equip
ment can. Yet if management sys
tems could be pretested, as ma
chines are, many post-installation
headaches could be avoided.
A method of pretesting that is
now receiving increased attention
from systems men is simulation,
that is, experimenting with a simu
lated model of the information sys
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tem. This article attempts to pro
vide some basic guidelines for using
simulation in the design of a man
agement information system. spe
cific model and simulator are de
veloped step by step to illustrate
the methodology. The example
used is taken from a defense in
dustry both because the bulk of
the experimentation with simula
tion thus far has been in defense
industries and because that is the
area in which the author’s principal
experience lies. The basic princi
ples, however, are applicable to
any kind of industry.
Management Services
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Since a management information
be avoided by the use of more for
tions necessary to receive, process,
and report data. The simulator, the
system must meet the complete —
mal analyses.
and ever changing — needs of a
mechanism that runs the model,
The second method is a desira
produces the end product as a re
company, it must by its very na
ble and powerful approach. How
sult of simulating the model and
ture be the product of a research
ever, since it requires writing equa
its logic.
and development effort. Since the
tions that completely describe the
The simulation process frequent
system will be used — and in part
system under study, it is often too
ly uncovers problems that other
designed — by individual mana
complicated to use effectively. Fur
wise would not have been recog
gers, it must to some degree repre
thermore, the technique presents

nized until too much design water
sent their personal viewpoints.
often insuperable communications
had gone over the dam. The dif
Therefore, the system must have
problems for the systems analyst.
ferences between the systems re
the flexibility to permit change as
It is usually difficult to convince
quirements and the results actually
new managers or new managerial
management that a formula has the
achieved by the model and simu
ideas create the need for redesign.
complete answer.
lator show the system designer
Changes will be required both
The third method is that of ex
where changes need to be made
because of changes in managerial
perimenting by using a simulation
the system.
model. Simulation adds a new di
personnel and thinking and be
Sometimes problems can be al
mension to management’s analytical
cause of changes in the character
leviated or eliminated simply by
of the business. For this reason the
powers by breaking involved situa
changing one systems requirement
system design must be open-ended,
tions down into logical steps and
for another. Sometimes require
that is, amenable to change in a
trying them out. In this way it is
ments must be dropped altogether;
simple and relatively effortless man
possible to eliminate costly trialthey begin to look like frosting on
ner. To do this requires a sort of
and-error operations.
the cake when examined in the
R&D approach to the systems de
light of design difficulties. Occa
sign effort. Manual simulation, as is
Simulation
sionally results more than satisfy
explained in this article, offers an
requirements,
indicating that re
economical and effective R&D tool.
As was explained in an earlier
quirements
can
be increased or
issue of Management Services,2
that
the
system
can
be simplified.
simulation is a technique that per
Basic design methods
The
basic
objective
of simulating
mits experimentation with and test
an
information
system
is, of course,
There are three basic methods by
ing of certain management policies
to
test
and
improve
the system.
which an information system can
and procedures in much the same
The
process
is
useful
for
these pur
be designed.1 They are
follows:
way an aeronautical engineer tests
poses:
1. Experiment with real facili
his design ideas in a laboratory or
1. Developing the basic (opera
ties, machines, and men.
wind tunnel. The model of the in
tional) information flow logic and
2. Use formal mathematical anal
formation system must be com
determining the essential data
ysis, that is, construct equations
pletely defined. However, the sim
needs and their dependencies
describing the various alternatives.
ulation activity takes place by
2. Determining the action and
3. Conduct simulated experi
varying the computation, output
interaction requirements necessary
ments, by computer or manual
analysis, and management decision
for the decision making process
means.
making. Thus, the program, input
3. Ascertaining the changing
With the first method, which is,
control, and information system
needs of the firm in order to pro
of course, by far the most common,
data networks are flexible and can
vide guidelines for future program
a plan is suggested and approved
be revised after each simulation
flexibility.
and is simply put into effect. If the
cycle. These elements are not tied
However, it has subsidiary bene
plan proves to be inadequate, it is
down until the simulation has been
fits
as well. The simulator is demodified. Thus, the company ends
completed.
up experimenting with its own
Two terms should be defined at
men, machines, and facilities. In
this point. The model is defined as
some cases this is the only method
including the basic systems flow,
ADOLPH F. MORAVEC is
a project scientist with
available — and it does get action
the major functions and operations
Booz, Allen Applied Re
— but it is confusing and costly to
to be performed, and the essential
search Inc., in Chicago.
operate inefficiently for a long pe
data elements to be put into the
Before joining that firm,
he was a supervisor at
riod of time while “testing” alterna
system or received from it. The
General Dynamics, Fort
tives. This cost and confusion can
simulator is defined as the program
Worth, Texas. He has
of instructions or procedural ac
also served as a senior
1 Donald G. Malcolm, “System Simula
tion — A Fundamental Tool for Industrial
Engineering,” The Journal of Industrial
Engineering, May-June, 1958.

N. Khoury and H. Wayne Nelson,
Simulation in Financial Planning,” Man
agement Services,
1965.

2

engineer

for

of

the

technical

staff for Thompson

Ramo

Wooldridge, Inc. Mr. Moravec is a frequent

contributor to technical publications.
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(output-oriented) concept.3 It also
should have a basic plan for de
signing an information system.4
And it must have a definite list
of objectives spelling out just what
the information system is intended
to do. It is possible that not all of
the objectives will apply to the
manual simulation model at this
point in time; however, they should
all be listed so that the model can
be continually evaluated.
The information system objec
tives that are to be applied to the
particular model being constructed
in our example are as follows:
1. To provide each level and
position of management with the
fundamental information that can
be used in the conduct of each
FIGURE I
manager’s job
2. To filter the information so
It can, if need be, provide the pilot
signed to permit the operating man
that each level and position of
methodology for later construction
ager as well as the systems analyst
management receives only the in
of a computer simulation program.
to try out his ideas. This involve
formation it can and should act on
Both computer and manual mod
ment of management in the simu
3. To provide information to the
els, however, are designed, devel
lation process is highly desirable
manager only when action is pos
oped, and tested with actual data.
since it enhances management un
sible and appropriate
Either provides a miniature of
derstanding and eventual accep
4. To provide the analysis, data,
the essential functions and actions
tance of the system.
or information in any form re
needed to operate and monitor a
Although the simulation process
quested
business.
itself aids in understanding the
5. Always to provide informa
information system, the model
tion that is up to date
building techniques that were de
6. To provide information in a
Basic prerequisites
vised to achieve the simulation are
form that the manager can under
Constructing a simulation model
even more helpful. The very proc
stand and digest easily.
of a company is part of the investi
ess of creating, in a quantitative
Other information systems can,
gation phase of the overall plan
way, a complete information sys
of course, have other objectives.
for designing an information sys
tem with all of its variables and
These are the ones selected for the
tem. It is performed by operations
parameters helps to give both sys
example that is illustrated in this
analysts who are capable of de
tems men and management a clear
article.
termining the important things that
er understanding of the basic struc
In order to simulate a possible
must be managed and defining the
ture and logic of the management
information system and test wheth
kinds of data that will be required
modus operandi.
er it meets these objectives, it is
to enable management to monitor
advisable to select a specific opera
a program, project, or operation.
tion or project and try out a pos
Manual vs. computer
Like any other model-building proj
sible information flow for that op
ect it must be staffed by individuals
Simulation can be either manual
eration or project. The project used
skilled in model building, and it
or computerized. The example de
as an example in our case illustra
must be actively supported with
scribed in this article is manual.
tion is the construction of a mili
management time, interest, and
Each type has its advantages. A
tary boat.
guidance.
computer model can be recycled
The ingredients or specifications
Before construction of the model
rapidly. However, a manual model
needed to design the model incan begin, management must de
displays the fundamental logic of
termine its basic data processing
the system without the interference
3 A. F. Moravec, Basic Concepts for
philosophy.
For example, it must
of huge files and data records. It
Planning Advanced EDP Systems,” Man
decide whether the system to be
can be constructed with minimum
agement Services, May-June, 1965.
4 A. F. Moravec, Basic Concepts for
designed should be based upon the
cost and time resources. It bypasses
Designing
Fundamental Information
total
systems
(input-oriented)
con
the computer programing step and
System,” Management Services, Julycept or the single information flow
the intricacies associated therewith.
August, 1965.
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TIME AND COST ESTIMATES:

INITIAL

TASKS

LEAST COST

LEAST TIME

ELAPSED
TIME

COST

3
3

3.00
.50

4
3

2.00
.50

•6

3.50

7

2.50

3.50
2.00
2.50

4
2
3

2.00
2.00
.50

1
1
1

4.00
3.00
2.50

8.00

*9

4.50

*3

9.50

ELAPSED

COST

ELAPSED
TIME

COST

MOTOR:
A - PARTS CONST.
C - ASSEMBLY & TEST

TOTAL

1
1
2

4.00
2.50

6.50

HULL:
B - DESIGN
D- FAB
E - ASSEMBLY & TEST

2
2
1
5

TOTAL

11.50

COST TOTAL
*indicates

7.00

16.00

critical path
PROJECT PLANNING-PHASE II

Step

Project Multi-Evaluations (Min.-Max.)
Planning Report B

FIGURE 2

5:

elude goals, functions, condition
elements, and decision making al
ternatives. The specifications given
for this example are those that
were selected for this particular
model. A construction company or
financial institution might have
quite different goals. The goals,
however, whatever they are, must
be clearly stated and understood.
The goals of our model are as
follows: (1) to provide an infor
mation system cycle that is to in
clude both planning and control
functions and activities, (2) to
base it upon recent defense pro
curement concepts, and (3) to
make provisions for trade-offs of
resource alternatives as part of the
decision making operations in the
model.

fectiveness. The decision making
resource trade-off alternatives are
to consist of dollars, man-hours,
time, and technical performance.
The functions to be included are
project or program planning, au
thorized in-work operations (actu
al), and control between planning
and actual authorized in-work op
erations.
After the specifications are com
plete, the model and its simulator
can be constructed. This should be
done in three phases. In the first
phase the information system cycle
and its scope are defined. In the
second phase the planning model
and simulator are developed, and
in the final phase the control model
and simulator are developed.

Cycle definition

Condition elements
The major condition elements of
the model in our example are to be
the following: time and schedules,
cost and cost/effectiveness, and
performance and performance/ef-

May-June, 1966
Published by eGrove, 1966

In the first — and perhaps the
most difficult — phase of model de
sign we must define the conceptual
model in words and in terms of
network flow diagrams. Here we
identify the key operations that the

enterprise must accomplish in order
to function properly.
Since the hypothetical company
in our example concentrates its
marketing and sales efforts in the
defense industry, it was decided to
establish a single information sys
tem keyed to the armed services’
needs for proposal submission and
for progress reporting after a con
tract has been awarded. The same
system is to provide the necessary
reports for successful management
of projects within the company.
These reports are to include per
formance measurements of sched
ules, costs, and technical perfor
mance.
Because success or failure in this
industry is now so much affected
by new defense procurement phi
losophies (fixed-price incentive con
tracting), this particular informa
tion system is to be designed so as
to provide management with data
on decision making alternatives
during the planning phase as well
during the operational phase.
The system must provide data for
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PLANNING OUTPUT REPORT C

TIME UNITS

FIRST MAJOR DECISION-MAKING REQUIRED ACTION:
• A Plan Must be Acceptable or Steps 1 Thru 6 Re-cycled
PROJECT PLANNING-PHASE II

Step 6: Variable Risk Evaluation Analysis

FIGURE 3

planning and estimating and for
comparison of approved plans
against actual accomplishments.
The system must provide for visi
bility and predictability of impact
(the meaning of results achieved).
Planning, contracting, and opera
tional control must be tied together
for “early warning” visibility —
early warning in the sense that
planning and contracting data can
be tied to performance informa
tion for forecasting purposes.
The greatest problem in model
building is in determining the com
pany’s true operational require
ments — both data and actions —
and in sequencing these operational
requirements for proper decision
making. For example, in the de
fense industry we are using as an
example, proposal actions and data
precede contractual actions and
data, which in turn precede opera
tional performance actions and
data; costs, schedules, and per
formance measurements cut across

all of these action operations, and
decision making points appear all
along them.
A review of our hypothetical
company’s requirements for its op
erating and decision making needs
results in the information system
cycle indicated in Figure 1 on
page 52. This system cycle provides
the fundamental framework of the
information system that is to be
designed. Broadly, it is broken
down into a planning function and
a control function.

Planning simulation
The top half of Figure 1 indi
cates the essential operations in
the planning area of the model.
The first step is to establish a work
breakdown structure for the proj
ect, define its work packages, and
set up an account and responsibil
ity code structure. Then PERTtype networks and flow charts
showing the sequence of work
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packages and the flow of data are
prepared, and time/cost curves for
the pertinent skills utilized on the
project are established.
In the fourth step times required
for all skills on each task are esti
mated and associated with the ap
propriate costs. Times for simula
tion purposes are estimated in a
semi-random manner by rolling a
die. For each task an optimistic,
most likely, and pessimistic time is
estimated, and an expected time
estimate is calculated from the
standard PERT/Time formula.5
Step 5 produces the first output
report for analysis and evaluation
(Figure 2 on page 53). It presents
a range of time (and associated
cost) estimates for each task, in
cluding the initial estimate devel
oped in Step 4, the least-time esti
mate, and the least-cost estimate.
Its purpose is to give the manager
5 a + 4m + b
6
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information about the relationships
TABLE A
TABLE B
between the costs of doing the
Tables Skill/
Hr. Wage Rate
Direct Material
Activity
tasks and the various times in
Cost $
Code
S/Hr.
which (by altering combinations
5
A
2.00
100
6
1.00
100
B
resources) the tasks can be accom
7
1.50
50
C
plished. He uses these data in the
D
70
3
1.50
next step when he considers the
E
3C
NOTE. indirect COST 1$ 50 OF total
risks involved in various cost-time
DIRECT COST
trade-offs.
PLANNING OUTPUT
D

Risk evaluation
Figure 3 on page 54 is a plotted
output that represents the informa
tion in Figure 2 pictorially. It de
picts the variable risk evaluation
analysis. (Figure 3, rather than
Figure 2, illustrates the form in
which management should receive
such information for decision mak
ing purposes, in my opinion.) This
report presents management with
its first major decision making point
requiring action. Management must
accept the plan offered (the initial
or medium-point time/cost esti
mates) as representing an accepta
ble risk, or the preceding steps
must be recycled.
Depending on the importance of
this program and the number and
resource commitments of in-house
projects, management might call
for another iteration run in an at
tempt to refine the risk evaluation
analysis. After various plans are
developed through simulation, they
are evaluated and the “best” plan
selected. (The “best” plan is deter
mined by the relative weights given
to cost, time, and performance risks
as a part of the overall marketing
strategy.)

May-June, 1966
Published by eGrove, 1966
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PROJECT PLANNING-PHASE II

Step 8: Computing Total Cost

FIGURE 4
TABLE A
Tables Skill/
Code
5

TABLE B

Hr. Wage Rate
S/Hr.

Activity

Direct Material
Cost $

Material
Lead Time

2.00

A

100

1.00

B

100

Time Units

1.50

C

50

2 Time Units

1.50

NOTE

E

3 Time Units

70

Time Units

30

Time Units

INDIRECT COST IS 50% OF TOTAL
DIRECT COST
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Activity
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Time
Hours

A

01

140

5

2.00

280

100

B

02

91

5

2.00

182

100

C

03

240

6

.50

120

D

04

80

7-8

1.50

E

05

40

6

1.00

Cost
Code

Wage
S/Hr.

Direct
Labor

Direct
Mat'l.

Total
Direct

Indirect
50%

Total

380

190

570

282

141

423

50

170

85

120

70

190

40

30

70

35

105

255
285

TOTAL COST

742

350

1092

546

1638

A-C TOTAL MOTOR COST

400

150

550

275

625

B-D-E TOTAL HULL COST

342

200

542

271

813

Reward Operating Data

FIGURE 5

New condition element
In this case the initial plan (with
its mid-point risk condition) is ac
ceptable. It now becomes a man
agement decision making condition
for the final information system.
Then the manloading require
ments of the project by task skill
and time are charted. This chart is
superimposed over the company’s
chart of total anticipated manloads
that overloads can be adjusted
by transfers of personnel among
projects.
UNITS
The result is another
planning

3 TIME UNITS

Direct
Labor

Cost
Code

Resp.
Code

Activity

Material
Lead Tire

output report (Figure 4 on this
page) demanding a decision. Fig
ure 4 shows tables of constant cost
factors and a summary of total dol
lars by activity and work break
down structure. Management now
must decide whether to accept or
reject its data. If the decision is
negative, all the preceding steps
must be simulated again with dif
ferent data. If the decision is af
firmative — as it is in the case of
our example — the simulation can
3

continue into the prenegotiation
phase of the project.
Prenegotiation simulation is an
attempt by the company to prepare
a sort of “value analysis” of a set
of contract conditions that will
come close to optimizing the com
pany’s operations and yet leave
room for contract negotiations with
the customer. The simulation is
intended to reveal the various pos
sible profit alternatives and the
trade-off possibilities among them.
55 57
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earned (cost, systems performance,
and time schedule) to see which
incentive rewards the company
wishes to aim for. This choice de
pends chiefly on the company’s
estimate of its ability to qualify
for each of the various incentive
rewards.
Target profit and cost are set,
either subjectively or as part of
the bid request. Then various com
binations of minimum, maximum,
and target performances on each of
the three incentive elements that
will meet the profit goal are cal
culated.

Simulation runs
SYSTEM PERFORMANCE TASKS

Motor Detail

6

TIME PERIODS

Control Report A -- By Period
TIME PERIOD

COMPLETED

PROJECT CONTROL-PHASE III

Step

Management Display Panel

FIGURE 7

For the defense contractor this is
a critical part of the simulation,
since the decisions involved here
are key ones in terms of submitting
an attractive proposal to the cus

tomer. However, since defense pro
curement is such a highly special
ized field and the various incentive
factors to be considered are so dif

ferent from the profit and loss con
siderations important in nondefense
business, this phase of the simula
tion will only be summarized briefly
rather than being described in de
tail.
The purpose of this part of the
simulation is to vary the elements
for which incentive profits may be
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For example, one simulation run
determines the cost control per
formance required if high incen
tive fees are to be earned for this
element, with lower incentive fees
for systems performance and de
livery schedule compliance. An
other simulation varies the incen
tive weights to determine the tech
nical product performance stand
ards that must be met to earn high
incentive fees for that category.
After viewing the results of the
simulation, management selects the
incentive mix it prefers.
In this particular case manage
ment feels that it has the greatest
control over product technical per
formance and believes the custom
er will want to provide greater
incentives for this element (repre
senting in this case the speed of
the vehicle). It decides, therefore,
to assign the greatest weight in its
bid to technical performance.
Since reward conditions are now
tied to the contract, the planning
data must be recalculated to allow
for these incentives. The steps that
led to Figure
must now be re
peated to incorporate this new fac
tor. Figure 5 on page 55 shows the
new total dollar costs.

Control simulation
At this stage of the simulation
the contract has been negotiated
and approved by both customer
and contractor, and the control
portion of the information system
Management Services58
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PROJECT CONTROL-PHASE III

Step 3: Schedule/Cost Control Report B

FIGURE 8

cycle is now to be set up and test
ed. Provisions must be made for
accumulating actual time and cost
data and for preparing reports for
analysis and evaluation. The plan
ning and control functions must be
tied together so that control opera
tions will be geared to the planned
performance targets and cost budg
ets.

Control reports
First the activities to be com
pleted (called events in PERT
terminology) and their time sched
ules for the complete system and
for its major components must be
listed in display report form. This
was already done, of course, dur
ing the planning phase of the proj
ect, but only after the completion
of customer negotiation are these
controls ready to be put into final
form. Figure 6 on page 56 illus
trates a breakdown of technical
performance events by major com
ponents, in this case motor com
ponents. A technical performance
index (in this case simply the per
centage of events completed on
120
140
Published
by eGrove,
May-June,
1966 1966


140

time) is used to monitor progress.
The second step in setting up the
control portion of the model is to
provide for monitoring of cost/
time performance. The report form
and display panel used for this
purpose are shown in Figure 7 on
page 56. The display panel at the
top of Figure 7 is used to record
actual costs versus planned costs
and reward (with incentives) costs;
Control Report A at the bottom of
Figure 7 is used to record actual
completion times
compared to
planned and reward (incentive)
completion times.
Control Report B (Figure 8
shown above) is used to record
cumulative dollars and man-hours
(actual versus the various plans)
during the project. Control Report
(Figure 9 on page 58) displays
the cost overruns or underruns by
period.
At this point a highly unsophis
ticated model of a particular com
pany’s operation has been designed.
Many variations on the model are
possible; only by repeated cycling
and recycling through the various
functions of planning and control

can management settle on its view
of what an ideal model should
contain.

Project simulator kit
To facilitate such repeated simu
lations a sort of management game
might be played. project simula
tor kit was designed especially for
the model described in this article.
similar kit — consisting essen
tially of visual aids for the display
of simulation results — could be
designed for any model; it would,
of course, display other reports
suited to the particular informa
tion system being designed.
This kit consists of five display
panels for operational control. Ac
tual operations are simulated by
making decisions, calculating the
results, and recording the data thus
generated on the four monitor pan
els. (The fifth panel is used to
record the alternative decisions that
are available and the choices
made.) On the panels are the re
ports shown in Figures 6, 7, 8, and
9.
The operational cycle starts
57 59

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 3 [1966], No. 3, Art. 11
actual hours expended
indicated
on Report B (Figure 8).
The operational cycle for the
next period is started by placing
as
the dollars and time target figures
from Report B (Figure 8) onto
Figure 7. The same cycle of opera
tion is repeated for the number of
time periods the project is expected
to take. Then all output reports
are updated with actual data and
summary results of the simulation
are indicated on Report G (Figure
REWARD PROGRAM
10 on this page).
The simulation exercise — with
revisions of the model as required
— is repeated over and over again
until management not only under
stands the model’s logic completely
but also agrees that it presents a
straightforward facsimile either
actual present operations or of a
hoped-for
idealized operation.
PHASE III CONTROL

MANAGEMENT DISPLAY — COST PROGRESS CHART

Step 4: Cost Control Report C

Conclusion

FIGURE 9

TABLE OF FEES
ACTUAL
TARGET COST
TARGET FEE
MAXIMUM FEE
MINIMUM FEE
FEE (PROFIT) SWING
CEILING COST
VALUE ENGINEERING SHARE 50%

1865
116
204
29
175
1746

(8%)
(14%)
(2%)
(12%)
(120%)

TOTAL PROGRAM COST-CEILING - 1950 (1746 + 204)

85 (4.4%)

1865 + 85 = 1950

BASIC INCENTIVE MATRIX TABLE
OUTCOME
MIN REWARD

OUTCOME FOR
MAX REWARD

INCENTIVE
ELEMENT

SYST. PERFORMANCE (MPH)
COST
SCHEDULE (TIME UNITS)
FEE (PROFIT)

30
1455

50
1638
4
204

116

25
1746
7
29

ACTUAL

50
1865
6

INCENTIVE DOLLAR POOL
DOLLAR
POOL

INCENTIVE
ELEMENTS

87
73
44
204 (14%)

SYST. PERFORMANCE
COST
SCHEDULE
TOTAL

ACTUAL

85 (1950-1865)

85 (4.4%)

OUTPUT REPORT G

FIGURE 10

when the first period target dollar
amounts (from Control Report B,
Figure 8) are placed on the first
display panel, which is a copy of
Figure 7. Then a die or dice are
thrown to determine the actual re
sults of the first period of opera
tion.
Results are then recorded on Fig

ure 7 and Figure 8. Variance data
are computed on Control Report A
(Figure 7) and indicated on Cost
Control Report C (Figure 9). Per
centage overruns or underruns are
recorded on Report C. Technical
systems performance information
(as in Figure 6) is updated. Dis
play data are computed based upon

1455
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By thus simulating the informa
tion system, the systems designer
can construct and walk through an
information system cycle for man
agement’s benefit. From this trial
run, he should obtain the following
benefits:
1.
methodology for construct
ing an information system
2. A simplified — but particular
— pilot information system that
contains the basic requirements for
an expanded system
3. The basic decision making
logic that can be used to determine
the essential data and their de
pendencies
4. Clarification of the major de
cision making actions required and
their interaction responses (alter
natives), including resource trade
off alternatives
5. An outline of essential data
flow reflecting the operational con
trols required at the top manage
ment level — major actions, re
sponses, and data feedback.
The information system that the
company finally adopts may not
bear much resemblance to the first
model that is simulated. But, thanks
to the simulation technique, it will
probably be an information system
that works.
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Divisional Performance: Mea
surement and Control by David
Solomons, Research Foundation of
Financial Executives Institute, New
York, 1965, 307 pages, $12.50.

This is a clear and comprehen
sive analysis of the problems of
financial control in the company
that organizes its operations into
divisions that have profit-and-loss
responsibility. It may not be the
last word on the subject, but for a
company considering such an or
ganization structure it might well
serve as the first.

Growth and diversification have
led many companies to adopt divi
sionalized organization structures
as a means of decentralization. (A
division is defined by National In
dustrial Conference Board organi
zation specialists as “a company
unit headed by a man fully respon
sible for the profitability of its
operations, including planning, pro
duction, financial and accounting
activities, and who usually, al
though not always, has his own
sales force.”)
In theory, at least, it is easy to
measure the success of each divi
sion and reward division managers
accordingly — by profit contribu
tion. In practice, unfortunately,
it is not so easy to find a financial

yardstick that will really evaluate
the division’s contribution to cor
porate success. That is the reason
for this study.
In his investigation Professor
Solomons studied the operations of
25 large companies at first hand.
His purpose, however, was not to
report existing practices but rather
to uncover the pros and cons
various types of financial relation
ships between the headquarters
management of a divisionalized
company and its division managers
and then to make recommenda
tions that would promote more ef
fective coordination and control.
The result is a sophisticated yet
simply written exposition that pre
sents the author’s answers to (or
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at least guidelines for answering)
cipal conclusions has little to do
taking to market research and pub
with divisionalization. “Many com
lic opinion polling. One chapter
most of the major questions that
panies,” he warns, “are paying a
arise in this field:
describes applications of the tech
substantial, though concealed, price
What should be the financial
nique to accounting data.

for tax savings when, in the pur
standard for evaluating perform
The accountant or consultant
suit of these savings, they adopt
ance? (Professor Solomons favors
who reads this quick guidebook
accounting methods which do not
what General Electric calls “resid
will probably still need the help of
serve the needs of management and
ual income” — the excess of net
someone trained in statistics to set
may even positively mislead it.”
earnings over the cost of capital—
up a statistical study. But at least
The smaller-company executive
instead of net profit or return on
he will know what the statisticians
are doing.
may find the book worth reading
investment.) Are generally ac
for this point alone.
cepted accounting principles di
Genuinely elementary yet tech
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nically sound, this volume belongs
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experience,
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The major aspects of the subject
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written for those completely un
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style without reliance on ponder
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matics.
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ment accounting. Many of the
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development and implementation
how to charge using departments
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ing sample sizes are explained.
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companies. And some of the ma
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cant addition to the techniques
terial presented as background —
listed.
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widely applicable.
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toring and control features they
men have had 90 hours of standards
of these items can be used directly
offer.
training and now are setting their
from the Gantt chart.
CPM Network and Current
own standards — half again as high
Frederick G. Davis, CPA
Billing Engagements by William G.
the ones set by the industrial
Michigan State University
Morrison tells how CPM can be
engineers — and enforcing them.
Professor Watnough’s attack on
used
an aid in management con
incentives may not be correct, but
sulting engagements involving ma
it is provocative. Executives who
jor systems design and installation.
The Case Against Incentives by
are considering the use of incentive
This article describes the use of
E. B. Watmough, Journal of In
pay plans in either plant or office
CPM by reference to an engage
dustrial Engineering, Novemberwould do well at least to consider
ment in which a state highway de
December, 1965.
his arguments before diving
partment was assisted in imple
menting the U.S. Bureau of Public
The author, a professor with
Roads Current Billing Program.
many years of industrial experi
The article presents a background
ence, argues that wage incentives
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sketch of the U.S. Bureau of Pub
are — and should be — losing favor
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Machinery by
lic Roads Current Billing Program.
in industry. He urges better super
S
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E
ngelbourg
,
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This program requires that a state
vision as a substitute.
Business, January, 1966.
design and implement a compre
hensive system of accounting, fis
A generation ago incentive pay
This analysis of the economic ef
cal, and operating controls that
plans were widely viewed
the
fects
of marketing industrial equip
meet the standards of the Bureau
solution to the problem of produc
ment
only on lease basis finds few
of Public Roads. On an engage
tion workers’ productivity. Today,
advantages
in the policy — except
ment to assist a state in implement
Professor Watmough claims, many
for
the
lessor.
The author concludes
ing this program, this firm was re
standards specialists are completely
that
antitrust
action is desirable.
quested to include a CPM network
disillusioned.
in its proposal letter. This network
This disenchantment stems, he
The author examines the impact
is presented as one of the exhibits
says, “not from philosophical dis
a
lease-only marketing policy has
in the article.
agreement with the basic incentive
had upon (1) the stability and rate
This type of billing engagement
idea but from the endlessly recur
of earning power of manufacturers
is a major undertaking and requires
ring mistakes most of us have seen
and lessors of industrial machinery,
proper planning and control. One
... in the installation, administra
(2) the market structure and mar
of the traditional tools used on
tion, and maintenance of the many
ket power of such lessors, (3) the
large engagements of this sort is a
incentive systems presently in op
conditions under which a new com
Gantt chart, which is illustrated.
eration.”
pany has been able to enter the
Mr. Morrison feels that the Gantt
Armed with a wealth of anec
industries of either such lessors or
chart and CPM complement each
dote, the author cites a number of
of their lessees, and (4) the amount
other and may be used together
examples of misuse and abuse of
and type of research conducted by
quite effectively. The main weak
incentive plans — wildly fluctuating
lessors
compared to sellers. He
ness of using only a Gantt chart
earnings, pay inequities within the
uses as illustrations the business
is that only activities requiring
plant, a time study department
histories of five prominent manu
manpower resources are scheduled.
headed by a watch repairman,
facturers (United Shoe Machinery,
Such critical activities as obtaining
workers earning piecework rates to
Hartford-Empire or Emhart Manu
approvals or ordering equipment,
remake items they had originally
facturing Co., AMF, American Can,
which do not appear on a Gantt
earned bonuses for spoiling. “These
and IBM) that have until recently
chart, do appear on the CPM net
situations sound utterly fantastic,”
practiced a lease-only marketing
work. It is this ability to interre
Professor Watmough declares, “but
policy.
they exist in reputable plants” and,
late activities that do not consume
There seems to be no reason to
he claims, they are more typical
resources with those requiring the
believe that leasing would or should
than exceptional.
expenditure of manpower that
produce a higher rate of profit in
It is far better, the author main
makes CPM such a valuable tool.
the long run than selling. Although
tains, to hire good workers and
On the other hand, the CPM net
history
has demonstrated a rela
give
them
competent
supervision.
work normally does not indicate
tively
stable
earning power for
Work
simplification,
methods
im
elapsed time, so there is no way
these
lessors,
leasing deserves
provement,
and
quality
control
are
to tell what activities should be
only
partial
credit
for this pheno
all
easier
without
the
complications
under way at a given time. Like
menon,
i.e.,
to
the
extent that the
of
incentive
pay.
wise, except for the activities on
return
on
any
machine
is spread
As
an
example
of
the
right
way,
the critical path, it is impossible
out
over
its
useful
life
rather
than
Professor
Watmough
cites
a
Mid
to determine exactly when a given
recognized
entirely
in
the
year
of
western
plant
in
which
the
fore
activity will start or finish. Both
May-June,
1966 1966
Published
by eGrove,
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sale. Other factors such as a stable
The method advocated by the
and conditions of entry in these
demand for the products of lessees
author for use in evaluating dif
industries, they were moves in the
and the already established mono
ferent investment opportunities is
right direction. “Public policy
polistic market positions of these
known as the discounted cash flow
should strive to prevent existing
lessors have also been significant.
method. Using one variation of this
market shares from being frozen.”
Leasing has been credited with
method a rate of discount is deter
Raymond C. Dockweiler, CPA
increasing the ease of entry and
mined in such a way that the pres
University of Illinois
thus increasing competition in the
ent value of all future income
industries of lessees. However, oth
streams associated with a project
er factors such
the nature of
is just equal to the present value
Capital Budgeting: Principles
the lessees’ industries have also
of the amount invested. This dis
and Projection by
G. Edge,
been important, and, the author
count rate (labeled the discounted
Financial Executive, September,
feels, the overall effect of leasing it
cash flow rate of return) may be
1965.
self has probably been relatively
compared with the minimum ac
minor.
ceptable rate of return established
This article is, essentially, an at
Leasing has been said to en
for the investment or with similar
tempt to formulate those principles
courage research because of the
discount rates computed for other
and practices which have proved
lessor’s continuous access to the
projects. In this manner a measure
useful in evaluating capital expen
problems of lessees. However,
of the desirability of the invest
diture proposals. These principles,
sellers
well as lessors are in close
ment opportunity is obtained.
which represent a distillation of
contact with their customers and
practical experience, are arranged
also are aware of existing problems
Data accuracy
by the author in such a manner as
in users’ industries. The author be
to “constitute ... a step-by-step ap
The author points out that the
lieves, rather, that the monopolistic
proach to the successful program
soundness of the appraisal of any
market power of lessors such
the
ing of a capital budgeting opera
investment is dependent on the ac
five he studied may have resulted
tion.
”
curacy achieved in estimating and
in innovations being withheld from
measuring
data. Those factors
the market or priced above their
Mr.
Edge
groups
these
principles
which must be estimated in at
cost whereas the quantity and di
into six categories: fundamentals,
versity of research under more
tempting to ascertain the rate of re
method, estimating and measuring
turn for a given investment in
competitive conditions might have
data, financing, support for an ap
been greater.
clude project cost, future yearly
propriations request, and admini
benefits, and expected ife of the
stration.
project. The author emphasizes that
Monopoly
In setting forth the fundamentals
in attempting to appraise an in
underlying capital budgeting, the
The major consequence of leas
vestment opportunity all relevant
author discusses a number of basic
ing has been its tendency to help
costs and benefits should be con
concepts. Among those mentioned
preserve the market power of les
sidered. If the profitability of the
is the cost of capital, which is de
sors. Leasing did not create the
company as a whole is not evalu
fined
the weighted average of
monopolistic position of any of the
ated, misleading conclusions may
the cost of both debt and equity
five lessors studied, but it contri
be reached. That is because while
funds. Some allowance over and
buted to the maintenance of their
an investment may greatly enhance
above the cost of capital should
market power by raising barriers
the earnings of one particular de
be included in arriving at the mini
to competition. Provisions in lease
partment, the effect on the com
mum acceptable return on invest
contracts created long-term com
pany as a whole may be quite un
ment; the amount of the allowance
mitments, which required that the
favorable. Thus, the “total company
is dependent, in part, upon the de
lessor be the sole source of main
viewpoint” should be adopted.
gree of risk associated with the
tenance and repair services, which
particular investment. The mini
restricted the use and modification
Financing
mum acceptable rate of return on
of leased property, and which tied
investment is regarded by the
to the lease contract the purchase
Considering the financing
author as “the basic criterion
of related machines and supplies.
projects, the author concludes that
against which the economic benefit
This has had the effect of making
“the economics of a project should
of a project is judged.” This mini
entry of potential competitors less
be evaluated separately from the
likely.
mum return is not intended to be
method of financing it.” He feels
Thus Mr. Engelbourg concludes
an inflexible standard, however,
that the manner in which an ex
that even though the antitrust ac
since in some circumstances invest
penditure is to be financed should
tions taken in recent years against
ments yielding a lower rate of re
be determined by the treasurer of
these large lessors did not immedi
turn might be justified in view of
the company. It is the responsibility
ately alter the market structure
their intangible benefits.
of the operating manager to set
62
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Example 1: Assume the same
capital budgeting in general terms
forth the desirability of the project
basic data as stated above except
without getting involved in lengthy
itself in an appropriations request.
that the profit center has a return
illustrations and descriptions
Therefore, the anticipated return
potential
higher than the com
methodology. Thus, the article pro
from an investment should not be
pany’s hurdle rate. Let us say an
vides a bird’s-eye view of the en
related to a specific source of
additional investment of $100,000
tirety of the capital budgeting prob
funds. Instead, the minimum re
made by the profit center is esti
lem which may be useful to those
turn required on an investment
mated to return 15 per cent. The
who are interested in a good, over
should be computed using a cost
results are as follows:
all review of the subject.
of capital which reflects the gen
Richard B. Walworth
eral ability of the company to ac
Profit: $200,000+ .15($100,000) =
University of Florida
quire funds.
current cost of
$215,000
capital should be used rather than
Profit Objective: .10($1,000,000 +
an historical rate; and, in addition,
$100,000) + $100,000 =
some consideration should be given
$210,000
to the desired long-term debt
Bonus Formula for Division
Profit Over Objective: $215,000 —
equity ratio of the company in
Heads by John Dearden and Wil
$210,000 = $5,000
establishing the cost of capital.
liam S. Edgerly, Harvard Business
Review, September-October, 1965.
Note: This method will compen
Other factors
sate the executive for making the
Giving a division manager profitAlthough the author feels that
additional investment at an esti
and-loss responsibility—and paying
the discounted cash flow rate of re
mated rate greater than the com
him according to the results—seems
turn is a good indicator of the at
pany’s cost of capital.
a logical way for a decentralized
tractiveness of a project, he points
Example 2: Conversely, if the
company to encourage optimum
out that three other factors should
manager
invests in projects earn
performance. The compensation
be considered to give added sup
ing
less
than
10 per cent, he will be
formula used is obviously one of
port for an appropriations request.
penalized.
Assume
the same facts
the keys to success, and these
The decision maker should con
as
above
except
that
the additional
authors have some suggestions.
sider the soundness of the assump
$100,000 investment is projected to
tions made in estimating a project’s
produce a return of only 5 per
The purpose of the article is to
overall return. In addition, he
present a formula for calculating
cent.
should analyze the effect of devi
executive compensation that will
Profit: $200,000 + .05 ($100,000)
ations from anticipated conditions
harmonize the profit center’s capac
= $205,000
on the return from an investment.
ity for earnings with the company’s
Profit Objective: $210,000 (same as
Finally, the decision maker should
cost of capital.
in Example 1)
take note of any intangible benefits
The profit objective is expressed
Profit Under Objective: $205,000 —
which can be expected to result
as a percentage of investment that
$210,000 = $-5,000
from the project.
is equal to the company’s “hurdle
rate” for new capital investment,
Logically, the next question one
plus
or minus a fixed amount based
Administration
would
ask is: Will the formula
on the potential profitability of the
work
where
a low-profit division
Once a procedure has been es
profit center. (“Hurdle rate” refers
invests
at
a
rate
less than the com
tablished for evaluating capital ex
to a minimum rate of return re
pany
’
s
hurdle
rate
but at more
penditure proposals, it is essential
quired by the company, presum
than
its
profit
objective?
Assume a
that the system for evaluation be
ably equal to the cost of capital.)
hurdle rate of 10 per cent and a
properly administered. The author
Assume a business requires 10
profit objective of $50,000 on an
notes the importance of develop
per cent
its hurdle rate. One of
investment base of $1,000,000. The
ing “a favorable climate . . . for the
its profit centers has a profit ob
profit
objective would now be ex
discovery and evaluation of new
jective for the current year of
pressed
as:
opportunities for investment.” In
$200,000 on an expected invest
order to achieve adequate control
ment of $1,000,000. The formula
.10 Investment — $50,000 —
over capital expenditures, the au
would be expressed
follows:
$50,000
thor stresses the importance of a
“post-appraisal” of completed proj
.10 Investment + $100,000 =
Example 3: The manager finds
ects. Such an appraisal would not
$200,000
an additional investment of $100,only reveal instances where antici
000 which will earn $15,000. As
The following examples illus
pated benefits had not in fact been
sume all other factors are con
trate the advantages of this “for
achieved but it might also indi
stant. His profit objective will be as
mula method” over other methods
cate the reasons for the differences.
follows:
currently employed.
In this article Mr. Edge discusses
Published
eGrove, 1966
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Profit: $50,000 + .15($100,000) =
$100,000) - $200,000 =
How often should the profit ob
$65,000
jective be adjusted? Although it
$-90,000
Profit Objective: .10($1,000,000 +
may be computed annually at the
Loss Under Objective: —$94,000 —
$100,000) - $50,000 = $60,000
(-$90,000) = -$4,000
time a formal budget is approved,
Profit Over Objective: $65,000 —
developing a profit center to its

$60,000 = $5,000
By investing at less than 10 per
maximum capability requires sev
cent the profit center will lose
eral years. Therefore, it may be ad
Example 4: Assume everything is
$4,000 more than its return objec
visable to construct a profit plan
the same
in Example 3 except
tive, even though this investment
covering several years and base the
that the additional investment earns
bonus on this plan.
will reduce the fixed amount of the
$6,000.
Shirley M. rbesfeld, CPA
loss.
New York University
Profit: $50,000 + .06($100,000) =
Long-range planning
$56,000
The formula method is especially
Profit Objective: $60,000 (same as
useful in long-range profit planning
in Example 3)
Erratum
systems. A firm may acquire a sub
Profits Under Objective: $56,000 —
The Control and Audit of Elec
sidiary in a temporarily poor profit
$60,000 = $-4,000
tronic
Data Processing Systems
position to which a team of execu
by
Lybrand,
Ross Bros. & Mont
tives is assigned and charged with
The amount below the objective
gomery
was
described in the
the responsibility of making it
($4,000) will be the amount by
March-April
issue
of Management
profitable. The approved profit plan
which the return from the new in
S
ervices
(see
page
64) as being
for the next
years may show
vestment fails to equal the com
available
from
the
Business
Equip
losses for the first two years, no
pany’s hurdle rate. Thus, the man
ment Manufacturers Association.
profit for the third, and earnings
ager is motivated to invest only
Actually, BEMA is not author
rising in the fourth year and sub
where the return on investment
ized
to distribute this booklet.
stantially in the fifth. In this situ
will be higher than the hurdle rate
Copies
may be obtained from Ly
ation the formula method can pro
although his profit objective is less
brand,
Ross
Bros. & Montgomery.
vide a useful means of compen
than this rate.
sating the team. If they achieve
Now suppose one of the divisions
the profit or loss objective they will
is in a loss position, i.e., it has a
be
paid their bonuses.
loss objective of $100,000 on an
investment base of
$1,000,000,
which is $200,000 less than a 10 per
Carry-forwards
cent return. The objective would be
A problem common to all bonus
stated as follows:
plans is whether to carry over into
HELP WANTED
subsequent years any profit or de
.10 Investment — $200,000 =
MANAGEMENT SERVICES POSITION
ficiency not required for the an
$-100,000
— Want individual with 3 to 10 years’
nual maximum bonus. There are
experience in management services group
two good reasons for allowing
If the profit center manager can
in a public accounting
to work in
carry-forwards: (1) The incentive
the Controller’s Division of a billion
reduce the investment or decrease
dollar financial institution in Milwaukee.
to maximum profits may be weak
the loss or find additional invest
Would be in charge of developing and
ened;
and
(2)
if
actual
profits
ments earning more than 10 per
managing modern effective cost account
would exceed that necessary to
cent, he can exceed his profit ob
ing and budget systems. Good academic
realize the maximum bonus, there
jective, although he is in a loss
record necessary. MBA desirable. Should
is an incentive to transfer as many
be well-informed in respect to new con
position. On the other hand, he will
cepts and quantitative techniques. Should
expenses as possible to the current
decrease his chances of meeting his
have experience in installing
ac
year, and the reverse would hold
profit objective if he invests at less
counting and budget systems in variety
true if actual profit would be less
than a 10 per cent return, even
of businesses. Must have familiarity with
than
that required for a minimum
though he reduces the amount of
types of cost systems and also mar
bonus. The problem, of course, is
ginal income and expense concepts. Must
his loss, as is illustrated in Exam
be personable and have the ability to
how many years. If they are many,
ple 5.
write and speak
in order to effec
then
current
operations
will
be
un
Example 5: Assume the same
tively present and interpret information
related to the bonus. Consequently,
facts except that the additional in
to top management. Reply to Box 561.
the authors suggest a one-year
vestment earns $6,000.
carry-forward, thus eliminating any
RATES: Help Wanted, Professional Opportunities
and Miscellany 50 cents
word. Situations Wanted
Loss: $-100,000 + .06 ($100,000)
manipulation between years. A
30 cents
word. Box number, when used, is two
words. Classified advertisements are payable
ad
= $-94,000
method for computing the carry
vance. Closing date, 20th of month preceding date
of issue Address for replies: Box number, Man
Loss Objective: .10(
+
over is presented.
agement Services 666 Fifth Ave., N Y. 10019.
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A Unique Reference to Help You More Expertly Handle Difficult
Technical Questions Which You May Encounter in Your Work

PRACTICAL ACCOUNTING
AND AUDITING PROBLEMS
BY EDMUND F. INGALLS

This new three-volume work represents the most com
prehensive array of actual case situations and problems
relating to accounting, financial presentation, auditing
and audit reports ever published.

Based on nearly 10,000 man-hours of research and con
sultation, Practical Accounting and Auditing Prob
lems brings together in expertly organized reference
form, some 750 difficult and unusual questions submitted
to the American Institute’s Technical Information Ser
vice during 1958-1962, and the solutions which were
prepared.

The work is case-oriented to down-to-earth technical
problems and offers specific opinions and conclusions—
supported wherever possible by relevant Institute litera
ture and other authoritative sources.
And the comprehensive key word index, which syste
matically summarizes the subject-matter in synoptic
form, makes this a unique reference on actual client
situations and transactions that is sure to prove in
valuable to every practitioner.

PROVIDES EXPERT GUIDANCE ON
VOLUME I
Auditing Procedures
The Auditor’s Report
Financial Statement Presentation
and Disclosure
Income Determination

VOLUME II
Dividends and Distributions
Surplus and Deficit
Capital Stock Transactions
Business Combinations, Separa
tions and Reorganizations

ACTUAL PROBLEMS

Just Published!

IN THESE IMPORTANT AREAS

Parent-Subsidiary Relationships
and Consolidated Statements
Unincorporated Businesses
Non-Profit Organizations

VOLUME ID

Contracts and Construction
Contractors
“Leasing” Transactions; and
Installment Sales and Purchases
Finance Companies
Savings and Loan Associations,
and Banks
Utilities

Contributions in Aid of
Construction
Municipal Accounting
Trading Stamp Companies
Subchapter S Corporations
Cooperative Apartments
Accounting Practice Management
Problems
Uniform Accounting Systems and
International Chart of Accounts
Background Reference Sources on
Accounting Research Bulletins

THREE VOLUMES BOXED $25.00
DISCOUNT PRICE TO AICPA MEMBERS $20.00
Address your order to Department MS 51

AMERICAN INSTITUTE OF CERTIFIED PUBLIC ACCOUNTANTS
666 FIFTH AVENUE
NEW YORK, N. Y. 10019
(Please add 5 percent sales tax in New York City or 2 percent elsewhere in New York State.)
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To provide faster

more complete service,

cut down on detail work,
cope more efficiently with peak-load periods,
acquaint yourself with data processing techniques,
keep abreast of your profession,

move up in importance your clients,
make a good impression on new ones,
start here-

with the Monrobot XI Accountants Computer system.

It' ready-made for you (and we have others designed

specifically for your clients). It will do all we say.
And more.
MS-56

MONROE COMPUTER SYSTEMS DIVISION

Monroe International, Inc., A Division of Litton Industries, Orange, New Jersey
Gentlemen:

I’m interested in what the Monrobot XI Accountants system can do for me.
And my clients.
NAME
COMPANY

ADDRESS

CITY

STATE

MONROE
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